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(54) VIDEO DATA TRANSMITTING METHOD, VIDEO DATA TRANSMITTING DEVICE, AND VIDEO 
DATA REPRODUCING DEVICE 



(57) A video data transmitting method by which pro- 
grams can be drawn up with a higher degree of free- 
dom. In the video data transmitting method in which the 
video data of a plurality of programs are divided into 
packets and a plurality of video data packets and a 
packet containing the information on the programs are 
transmitted in a multiplexed state, video data which are 
reproduced under a sequential scanning system and 
another video data which are reproduced under an 
interlacing scanning system are transmitted as the 
video data of the programs and, at the same time, the 
information which is used for discriminating whether the 
video data of the programs are of the successive scan- 
ning system or interlacing scanning system is described 
in the packet containing the information on the pro- 
grams and transmitted. 
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Description 

Technical Field 

The present invention relates to a method of trans- 
mitting video data, a video data transmitting apparatus, 
and a video data reproducing apparatus. More particu- 
larly, it relates to a method of transmitting video data, a 
video data transmitting apparatus, and a video data 
reproducing apparatus for identifying pieces of video 
data whose video reproduction modes are different to 
reproduce the same. 

Background Art 

For television broadcasting, it is essential that vid- 
eos, i.e., moving pictures are converted into television 
signals and transmitted, and a receiver receives these 
signals and performs reproduction processing to obtain 
the moving pictures and display them. In the case of 
sound signal which allows to treat a relation between 
time and sound pressure as one-dimensional one, 
instantaneous sound pressures (during a short time 
period) can be directly converted into electric signals. 
On the other hand, in the case of moving picture, if it is 
partitioned into still pictures at short time intervals, each 
still picture is planar, that is. two-dimensional informa- 
tion and therefore it is necessary to, prior to the conver- 
sion into signals, make their planes one-dimensional by 
scanning, so that the plane can be treated as a plurality 
of scan lines. Scan methods for obtaining a plurality of 
scan lines from pictures includes non-interlace scan- 
ning and interlaced scanning. Non-interlace scanning is 
a method in which all of the scan lines on a frame (a 
screen) are sequentially scanned from top to bottom to 
display a video image, and interlaced scanning is a 
method in which every other scan line is scanned. 

When the display performance of a display device 
is not so high, non-interlace scanning causes flicker on 
screen due to the increase of the time difference 
between the top and the bottom of the scanning. There- 
fore, interlaced scanning is mainly employed in the con- 
ventional television broadcasting. In the NTSC system 
which is known as a common television system, assum- 
ing that one frame (screen) consists of 525 scan lines, 
two kinds of scanning, scanning for odd lines and scan- 
ning for even lines are performed, which means that two 
fields are scanned. 

If the display device has a high display perform- 
ance, however, the flicker on screen can be reduced by 
means of non-interlace scanning. Generally, a number 
of display times per second for a non-interlace scanning 
type computer display is approximately a double of the 
number of display times per second for an interlace 
scanning type one. Therefore, non-interlace scanning 
has captured much of the spotlight in the field of high- 
definition television or the like because it enables supe- 
rior picture quality and high affinity for CG (computer 



graphics) or the like. 

On the other hand, when moving pictures are digi- 
tized to be recorded and transmitted or received as dig- 
ital data, the digitized data is generally treated as 

5 compressed code. As standardized moving picture 
compression technique, most common is MPEG (Mov- 
ing Picture Experts Group), which is described in Latest 
Manual of MPEG (Ascii Co., Ltd, First Edition, published 
on August 1, 1994) and Practical Manual of MPEG 

10 f Ascii Co., Ltd, First Edition, Published by November 1, 
1995). These books also refer to the well-known trans- 
mission and reception methods for video data and video 
data reproducing apparatuses on the basis of MPEG 
standard. 

15 In the prior art, techniques for transmitting and 
receiving video data based on MPEG standard have 
been established on the assumption that video data 
based on interlaced scanning is exclusively used 
because interlaced scanning is common in television 

20 broadcasting as described above. On the other hand, in 
the case of using videos based on non-interlace scan- 
ning, developments and the like have been developed 
on the assumption that video data subjected to non- 
interlace scanning is exclusively used. 

25 The following description is on the conventional 
transmission and reception of video data using video 
image subjected to interlaced scanning which is com- 
mon in television broadcasting or the like. As a first 
example of the prior art technique, a system for provid- 
ed ing digital television broadcasting is described. 

Figure 29 is a diagram illustrating a structure of the 
data transmitted by the method of transmitting and 
receiving video data according to the first example of 
the prior art. As shown in the figure, video data of Pro- 

35 gram Number 1, video data of Program Number 3, and 
service information such as NIT (Network Information 
Table), PMT (Program Map Table), EIT (Event Informa- 
tion Table) are multiplexed on a packet basis within a 
band whose center is at a receive frequency of 1 2.568 

40 GHz. In digital data transmission based on MPEG 
standard, since a plurality of programs (which corre- 
spond to channels in normal analog broadcasting) can 
be multiplexed and transmitted, the above-described 
pieces of service information are used to select a 

45 desired broadcast program in a desired program from 
the multiplexed transmission data, and these pieces of 
service information are thus multiplexed with the data to 
be transmitted. 

Although the data structure of these packets and 

so the standards on multiplexing of the packets are defined 
in detail in MPEG, here a description is given only of the 
portions particularly related. 

Reference numeral 1 1 designates a packet of video 
data of Program Number 1 (channel 1). The packet 

55 identifier PID as the header is defined as 0x91 so that 
this packet can be identified as the packet of the video 
data of Program Number 1. Reference numeral 12 des- 
ignates a packet of video data of Program Number 3 
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(channel 3). The packet identifier PID as the header is 
defined as 0x93 so that this packet can be identified as 
the packet of the video data of Program Number 3. 

Reference numerals 13 to 15 designate packets of 
service information. Reference numeral 13 designates 
NIT (Network Information Table) packet which defines 
respective frequencies on which the video data of Pro- 
gram Number 1 and that of Program Number 3 are 
transmitted. This example shows that both the video 
data of Program Number 1 and that of Program Number 
3 are multiplexed in the band of 12.568 GHz. Reference 
numeral 14 designates a PMT (program map table) 
packet. This example shows that the video data of Pro- 
gram Number 1 is included in a packet whose packet 
identifier is 0x91, the video data of Program Number 3 
is included in a packet whose packet identifier is 0x93. 
Reference numeral 15 designates an EIT (event infor- 
mation table) packet. This example shows that in Pro- 
gram Number 1 . "Baseball 1" will be aired from 19:00 to 
20:00, "Quiz" from 20:00 to 21:00, and "Foreign film" 
from 21 :00, and that in Program Number 3, "Baseball 1" 
will be aired from 19:00 to 20:00, "Soccer" from 20:00 to 
21:00. "Baseball 2" from 21:00 to 22:00, and "News" 
from 22:00 

Figure 30 is a diagram illustrating a prior art method 
of transmrttinQ video data. Referring to the figure, 
numeral 100 designates a video data transmitting appa- 
ratus which is at a transmitting end, and numeral 200 
designates a vtdeo data reproducing apparatus which is 
at a receiving end tn the video data transmitting appa- 
ratus 100. reference numeral 22 designates a video 
data storage urot tor storing interlaced scanning type 
video data Numerai 24 designates a multiplexing unit 
for multiplexing ntef laced scanning type video data and 
the information reiatve to the data. Numeral 25 desig- 
nates a transmitting unit for transmitting the signals mul- 
tiplexed by the nxitpiexmg unit 24. In the video data 
reproducing apparatus 200. reference numeral 1 desig- 
nates a receiving un t tor receiving the transmitted mul- 
tiplexed signal. ■ e the signal shown in figure 22 
consisting o* r>e video data of Program Number 1 , the 
video data o* Program Number 3, NIT, PMT, and EIT. 
Reference ruw al 2 designates a separating unit for 
separating the mult pie xed signals received by the 
receiving umt 1. numeral 6 designates a program 
selecting umt lor accepting selection operation of broad- 
cast program from viewer and informing the receiving 
unit i and the separating unit 2 of the selected broad- 
cast program As the program selecting unit 6, widely- 
used popular selector may be employed such as a 
remote controller for selecting television program, chan- 
nel buttons of a television receiver or a mouse of a per- 
sonal computer. Reference numeral 4 designates an 
interlaced scanning type video decoding unit for decod- 
ing interlaced scanning type video data separated by 
the separating unit 2 and o inputting the decoded data 
as a video signal. 

Common video data reproducing apparatus further 



requires, other than the above, various components 
such as a decoding unit for decoding audio data. How- 
ever, since these are not directly related to the present 
invention, they are not described for the sake of simplic- 

5 ity of explanation. 

Next, the operations of the prior art video data 
transmitting apparatus and the prior art video data 
reproducing apparatus will be described. 

Initially, in the video data transmitting apparatus 

10 100, the multiplexing unit 24 multiplexes the interlaced 
scanning type video data of Program Number 1 and that 
of Program Number 3. and NIT, PMT, and EIT as the 
service information in packets of predetermined bit 
lengths as shown in figure 29, followed by the transmis- 

15 sion from the transmitting unit 25. 

The transmitted multiplexed signal is sent through a 
transmission medium such as electric wave or cable to 
viewer's reproducing apparatus where the viewer can 
utilize the signal, tn the video data reproducing appara- 

20 tus 200, video data is reproduced as follows. 

First of all, the program selecting unit 6 accepts 
selection operation of broadcast program from viewer 
and informs the receiving unit 1 of the broadcast pro- 
gram designated according to the selection. This desig- 
ns nation may be done directly by switching or inputting a 
numerical value as in the case of designating channel at 
a normal television receiver, and the selection may be 
carried out through a visual interface such as a program 
table which will be later described. 

30 The receiving unit 1 receives a signal of a fre- 
quency on which the video data of the designated 
broadcast program (Program Number) is transmitted. 
Since a transmission signal of any receive frequency is 
multiplexed with an NIT of the same contents to be 

35 transmitted, the receiving unit 1 recognizes, from the 
contents described in the NIT, on which receive fre- 
quency the video data of the designated Program 
Number is transmitted, to perform selection of receive 
frequency. 

40 The separating unit 2 separates video data from the 
information received by the receiving unit 1, according 
to the program selecting unit 6. More specifically, if the 
program selecting unit 6 instructs to reproduce the data 
of Program Number 1, the separating unit recognizes 

45 that the packet identifier PID of the video data of Pro- 
gram Number 1 is 0x91 from the contents of the PMT, 
and extracts a packet whose packet identifier PID is 
0x91 , and transmits it to the next stage. If it is instructed 
to reproduce the data of Program Number 3. as in the 

so above case, the separating unit recognizes that the 
packet identifier PID of the video data of Program 
Number 3 is 0x93 from the contents of the PMT, extracts 
a packet whose packet identifier PID is 0x93, and trans- 
mits it to the next stage. 

55 Thereby, the target video data is processed to 
reproduce a desired video. The interlaced scanning 
type video decoding unit 4 decodes the video data sep- 
arated by the separating unit 2 in interlaced scanning 
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mode to output it as a video signal, and the video dis- 
play unit 8 receives the video signal output from the 
interlaced scanning type video decoding unit 4 as an 
input and displays a video image corresponding to the 
input signal on the screen. 

Figure 31 illustrates a program guide which is dis- 
played on the screen of the conventional video data 
reproducing apparatus which performs display of the 
program guide. The conventional video data reproduc- 
ing apparatus for performing display of the program 
guide processes the information of the EIT (event infor- 
mation table) in figure 29 and displays it on a screen in 
a form which is visually accessible to viewer, and the 
viewer views the program guide displayed on screen 
and selects a desired broadcast program using cursor, 
remote control key, or the like. 

Next, a description is given of a second example of 
the prior art technology which is a system for providing 
plural types of services, for example, two types of serv- 
ices comprising digital television broadcasting and 
mosaic broadcasting. Figures 33 are diagrams for 
explaining these types of services. Figure 33(a) illus- 
trates digital television broadcasting which displays one 
program on one screen like the normal television broad- 
casting. Figure 33(b) illustrates mosaic broadcasting 
which obtains unique effects by splitting the screen and 
displaying different video images in the resultant 
respective blocks. In this example, information for iden- 
tifying the types of the services has to be transmitted, 
for comparison with the first example. 

Figure 32 is a diagram showing the structures of the 
data transmitted by the video data transmission method 
according to the second example of the prior art tech- 
nique. Similarly as in the first example, the video data of 
Program Number 1 and that of Program Number 3, and 
NIT (network information table), PMT (program map 
table), and EIT (event information table) as the service 
information are multiplexed on a packet basis within a 
frequency band whose center is at a receive frequency 
of 12.568 GHz. In the present example, SDT (Service 
Description Table) is also multiplexed on a packet basis. 

Referring to figure 32, the data structures of the 
video data portions 1 1 and 12, and the structures of the 
PMT 14 and EIT 15 among as the service information 
are identical to those in the first example. In this present 
example, the NIT includes the information about service 
types for the respective Program Numbers, and the 
SDT 16 includes information about service types and 
service names for the respective Program Numbers. 

Also in the second example, the structures of the 
transmitting apparatus and the receiving apparatus are 
identical to those in the first example, and thus figure 30 
is used for describing them. 

A description is given of the operations of the video 
data transmitting apparatus 100 and the video data 
receiving apparatus 200. Initially, formation and trans- 
mission of multiplexed signals are performed by the 
video data transmitting apparatus 100 in the same man- 



ner as in the first example, and the multiplexed signal as 
shown in figure 32 is received by the video data repro- 
ducing apparatus 200, In the video data reproducing 
apparatus 200, reproduction is performed in the follow- 

5 ing steps: when separating video data to transmit the 
same, the separating unit 2 obtains the information of 
the service type from the service information NIT or 
SDT and transmits the information to the interlaced 
scanning type video decoding unit 4; the interlaced 

10 scanning type video decoding unit 4 performs decoding 
processing dependent on whether that service type is 
digital broadcasting or mosaic broadcasting. The opera- 
tions other than the above one are the same as those of 
the first example and therefore will not be descrtoed. 

is Although the first and second examples exclusively 
handle interlaced scanning type video data, non-inter- 
lace scanning type video data may be handled in the 
same manner as described when the video data trans- 
mitting apparatus is configured to form and transmit 

20 multiplexed signals using non-interlace scanning type 
data and the video data reproducing apparatus is con- 
figured to have a non-interlace scanning type decoding 
unit in place of the interlaced scanning type decoding 
unit 

25 As described above, although interlaced scanning 
is popular as a method for scanning pictures, non-inter- 
lace scanning is also expected to be used increasingly 
in the future, and it is even thought that both interlaced 
scanning type video data and non-interlace scanning 

30 type video data might be supplied to a same digital 
broadcasting system. Therefore, it can be predicted that 
demands for a video reproducing apparatus capable of 
reproducing videos according to each of the scan meth- 
ods would increase. 

35 in the prior art video data reproducing apparatus 
described above, when non-interlace scanning type 
video data is multiplexed and transmitted, the interlaced 
scanning type video decoding unit cannot perform 
decoding correctly, whereby correct video signals can- 

40 not be output. 

Even when pieces of data of the both scanning 
types are mixedly supplied to the foregoing reproducing 
apparatus, problems do not occur as long as the inter- 
laced scanning type data only is reproduced. However, 

45 since it is difficult to see, from a program guide dis- 
played by the prior art video data reproducing appara- 
tus, whether the broadcast program is of a non- 
interlaced scanning type or of an interlaced scanning 
type, as shown in figure 31, viewer might erroneously 

so select a broadcast program whose scanning type is dif- 
ferent from that of the video decoding unit of the video 
data reproducing apparatus. In the above-described 
video data reproducing apparatus of figure 30 which 
includes the interlaced scanning type video decoding 

55 unit only, when viewer selects a broadcast program in a 
non-interlace scanning type program, the video data 
cannot be reproduced correctly and distorted video 
images are output. 
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The foregoing problems are common in the first and 
second examples, and the systems configured to corre- 
spond only to the non-interlace scanning type video 
data cannot handle the interlaced scanning type video 
data similarly. 

Thus, in the prior art video data transmission 
method and the video data transmitting apparatus, 
since a multiplexed signal is transmitted including only 
one of the interlaced scanning type video data and the 
non-interlace scanning type video data, the degree of 
freedom in programing of television broadcasting pro- 
grams is limited. 

Further, as described above, since the prior art 
video data reproducing apparatus includes only one of 
the interlaced scanning type video decoding unit which 
decodes interlaced scanning type video data and the 
non-interlace scanning type video decoding unit which 
decodes non-interlace scanning type video data, the 
program whose scan method is different from that of the 
video decoding unit provided therein cannot be repro- 
duced correctly. 

Furthermore, since the prior art video data repro- 
ducing apparatus for performing display of the program 
guide displays on the screen a program guide which 
makes it difficult to know whether each broadcast pro- 
gram is of a non-interlace scanning type or of an inter- 
laced scanning type, viewer tends to erroneously select 
a broadcast program of a scan method by which the 
video data reproducing apparatus cannot perform cor- 
rect reproduction. 

To solve the above problems, provided is the 
present invention which has an object to provide a video 
data transmitting method in which both interlaced scan- 
ning type video data and non-interlace scanning type 
video data can be transmitted so that the receiving end 
can reproduce data of both scanning types correctly, 
resulting in improved degree of freedom in programing 
of broadcast programs to be transmitted. 

The present invention has another object to provide 
a video data reproducing apparatus which receives a 
signal transmitted by the method of transmitting video 
data in which both interlaced scanning type video data 
and non-interlace scanning type video data are trans- 
mitted, reproduces both the interlaced scanning type 
video data and the non-interlace scanning type video 
data correctly, and displays the reproduced data. 

The present invention has still further object to pro- 
vide a video data reproducing apparatus capable of 
confirming the scan method for a broadcast program to 
be selected when reproducing one of plural broadcast 
programs transmitted according to the video data trans- 
mission method in which both the interlaced scanning 
type video data and the non-interlace scanning type 
video data are transmitted, thereby preventing incorrect 
selection. 



8 

Disclosure of the Invention 

To achieve the above objectives, provided is a 
method of transmitting video data according to claim 1 

5 wherein, in a method of transmitting video data in which 
plural pieces of video data of plural broadcast programs 
are divided into packets, respectively, and the plural 
packets of the video data and packets including infor- 
mation about the broadcast programs are multiplexed 

w and transmitted, video data whose reproduction mode 
is non-interlace scanning and video data whose repro- 
duction mode is interlaced scanning are both transmit- 
ted as the pieces of video data of plural broadcast 
programs, and the information for judging whether the 

75 video data of a broadcast program is of a non-interlace 
scanning type or of an interlaced scanning type being 
described in a packet including information about the 
broadcast programs is transmitted. 

According to a method of transmitting video data of 

20 claim 2, in the method of transmitting video data accord- 
ing to claim 1, the packet including the information 
about the broadcast programs is a program map table 
which shows through which packet a broadcast pro- 
gram is transmitted. 

25 According to a method of transmitting video data of 
claim 3, in the method of transmitting video data of daim 
1, the packet including the information about broadcast 
programs is an event information table which shows the 
contents of the video data of a broadcast program. 

30 According to a method of transmitting video data of 
claim 4, in the method of transmitting video data of claim 
1 , the packet including the information about the broad- 
cast programs is a network information table which 
shows through which channel a broadcast program is 

35 transmitted. 

According to a method of transmitting video data of 
claim 5, in the method of transmitting video data of claim 
1 , the packet including the information about the broad- 
cast programs is a service description table which 

40 shows the information about provision of video data. 

According to the method of transmitting video data 
of claim 6, in the method of transmitting video data of 
daim 2, the information for judging whether the video 
data of a broadcast program is of a non-interlace scan- 

45 ning type or of an interlaced scanning type is described 
in a system management identifier which is one of sys- 
tem management descriptors as the descriptors about 
program information in the program map table. 

According to a method of transmitting video data of 

so daim 7, in the method of transmitting video data of daim 

3, the information for judging whether the video data of 
a broadcast program is of a non-interlace scanning type 
or of an interlaced scanning type is described in a com- 
ponent identifier indicating the attribute of video data in 

55 the event information table. 

According to a method of transmitting video data of 
daim 8, in the method of transmitting video data of daim 

4. the information for judging whether the video data of 
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a broadcast program is of a non- interlace scanning type 
or of an interlaced scanning type is described in a net- 
work identifier in the network information table, which 
identifier identifies a network through which video data 
is transmitted. 

According to a method of transmitting video data of 
claim 9, in the method of transmitting video data of claim 
4. the information for judging whether the video data of 
a broadcast program is of a non-intertace scanning type 
or of an interlaced scanning type is described in a serv- 
ice type identifier included among service list descrip- 
tors in the network information table, which descriptors 
describe the information about provision of video data. 

According to a method of transmitting video data of 
claim 10, in the method of transmitting video data of 
claim 5, the information for judging whether the video 
data of a broadcast program is of a non-interlace scan- 
ning type or of an interlaced scanning type is described 
in a service type identifier in the service description 
table, which identifier shows the service type. 

According to a method of transmitting video data of 
claim 11, in the method of transmitting video data 
according to any of claims 1 to 10, for each program 
comprising plural broadcast programs, it has been pre- 
viously determined whether the video data included in 
each broadcast program in the program is either of a 
non-interlace scanning type or of an interlaced scan- 
ning type, and the information for identifying the scan 
method of the video data is given to each program. 

According to a method of transmitting video data of 
claim 12. in the method of transmitting video data 
according to any of claims 1 to 10, for each program 
comprising plural Droadcast programs, it has been pre- 
viously determined whether the video data of each 
broadcast program included n the program is either of a 
non-interlace scanning type or of an interlaced scan- 
ning type, or whether the oata of a non-interlace scan- 
ning type and thai of an met laced scanning type are 
mixed in program unrt. arc the information for identify- 
ing the scan method of video data is given to each pro- 
gram, and to eacr^ broadcast program. 

Accordng to a method of transmitting video data 
according to daim 13. m the method of transmitting 
video data of clam 12. only when the information for 
identifying the scan method of the video data, which is 
given to each program, indicates that the video data of 
a non-interlace scanning type and that of an interlaced 
scanning type are mxed in program unit, the informa- 
tion for identifying the scan method of the video data is 
given to each broadcast program included in each pro- 
gram. 

A video data transmitting apparatus according to 
claim 1 4 which divides plural pieces of video data of plu- 
ral broadcast programs into packets, respectively, and 
multiplexes and transmits the plural packets of the video 
data and packets including information about the broad- 
cast programs, comprises: a multiplexing unit for multi- 
plexing video data packets including the video data 



whose reproduction mode is non-interlace scanning 
and the video data whose reproduction mode is inter- 
laced scanning, and packets including the information 
about the broadcast programs, which information 
5 includes the information for judging whether video data 
is of a non-interlace scanning type or of an interlaced 
scanning type; and a transmitting unit for transmitting 
the transmission data multiplexed by the multiplexing 
unit. 

10 A video data reproducing apparatus according to 
claim 15 comprises: a receiving unit for receiving the 
information including at least non-interlace scanning 
type video data, interlaced scanning type video data, 
and information for judging whether video data is of a 

is non-interlace scanning type or of an interlaced scan- 
ning type; a separating unit for extracting the video data 
which is selected by an operator and the identification 
data from the information input from the receiving unit; a 
program selecting unit for accepting the selection of 

20 video data by the operator and informing the separating 
unit of the video data to be extracted; an identification 
information storage unit for storing the identification 
data separated and extracted by the separating unit; a 
non-interlace scanning type decoding unit for decoding 

25 the non-interlace scanning type video data separated 
and extracted by the separating unit and outputting the 
same as a video signal; an interlaced scanning type 
decoding unit for decoding the interlaced scanning type 
video data separated and extracted by the separating 

30 unit and outputting the same as a video signal; and a 
scan instruction unit for judging the video scan method 
of the video data selected by the operator based on the 
information in the identification information storage unit, 
and giving decode instruction to the non-interlace scan- 

35 ning type video decoding unit for the non-interlace scan- 
ning type video data and to the interlaced scanning type 
video decoding unit for the interlaced scanning type 
video data. 

According to a video data reproducing unit of claim 

40 16, the video data reproducing unit of claim 15 further 
includes an output switching unit for receiving the 
respective video signals from the non-interlace scan- 
ning type video decoding unit and the interlaced scan- 
ning type video decoding unit and, selectively outputting 

45 the video signal from the non-interlace scanning type 
video decoding unit or that from the interlaced scanning 
type video decoding unit, on the basis of the instruction 
from the scanning instruction unit. 

According to a video data reproducing unit of claim 

so 17, in the video data reproducing unit of claim 16, the 
output switching unit directly outputs the signal from the 
non-interlace scanning type video decoding unit when 
the scan method instruction unit requests the output of 
the non-interlace scanning type video decoding unit. 

55 while it converts the signal from the interlaced scanning 
type video decoding unit to the non-interlace scanning 
type signal and outputs the converted signal when the 
scan method instruction unit requests the output of the 
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interlaced scanning type video decoding unit. 

According to a video data reproducing apparatus of 
claim 18, in the video data reproducing apparatus of 
claim 16, the output switching unit directly outputs the 
signal from the interlaced scanning type video decoding 5 
unit when the scan method instruction unit requests the 
output of the interlaced scanning type video decoding 
unit, while it converts the signal from the non-interlace 
scanning type video decoding unit to the interlaced 
scanning type one and outputting the converted signal 10 
when the scan method instruction unit requests the out- 
put of the non-interlace scanning type video decoding 
unit. 

A video data reproducing apparatus of claim 19. 
which selects and reproduces one of plural broadcast is 
programs transmitted by a method of transmitting video 
data wherein plural pieces of video data of plural broad- 
cast programs including interlaced scanning type video 
data and non-interlace scanning type video data are 
multiplexed along with an event information table indi- 20 
eating the contents of the video data of each broadcast 
program in each time period, and the information for 
judging whether the video data of each broadcast pro- 
gram included in the event information table is of a non- 
interlace scanning type or of an interlaced scanning 25 
type to be transmitted, which further comprises a pro- 
gram guide forming means for forming a program guide 
showing the contents of each broadcast program in 
each time period and the scan method of the video data 
based on the event information table and the identifies- 30 
tion information and outputting the program guide on a 
display screen of a video display unit as visible informa- 
tion. 

According to a video data reproducing unit of claim 

20, in the video data reproducing unit of claim 1 9, the 35 
program guide forming means outputs the broadcast 
program information for non-interlace scanning type 
video data and the broadcast program information for 
interlaced scanning type video data separately in the 
form of separate tables, as visible information, on a dis- 40 
play screen. 

According to a video data reproducing unit of claim 

21, in the video data reproducing unit of claim 19, the 
program guide forming means outputs the broadcast 
program information for non-interlace scanning type 45 
video data and the broadcast program information for 
interlaced scanning type video data together in tabular 
form, as visible information, on a display screen. 

According to a video data reproducing apparatus of 
claim 22, the video data reproducing apparatus accord- so 
ing to any of claims 19 to 21 has a capability of repro- 
ducing only interlaced scanning type video data, and 
further comprises a notification unit for notifying, as vis- 
ible information or audible information, that video repro- 
duction is impossible when a broadcast program whose 55 
video data is of a non-interlace scanning type is 
selected. 

According to a video data reproducing apparatus of 



claim 23, the video data reproducing apparatus accord- 
ing to any of claims 19 to 21 has a capability of repro- 
ducing only non-interlace scanning type video data, and 
further comprises a notification unit for notifying, as vis- 
ible information or audtole information, that video repro- 
duction is impossible when a broadcast program whose 
video data is of an interlaced scanning type is selected. 

According to a video data reproducing apparatus of 
claim 24, the video data reproducing apparatus of claim 
19 has a capability of reproducing only interlaced scan- 
ning type video data, and includes the program guide 
forming means outputting only a program guide about 
the broadcast program whose video data is of an inter- 
laced scanning type. 

According to a video data reproducing apparatus of 
claim 25, the video data reproducing apparatus of claim 
19 has a capability of reproducing non-interlace scan- 
ning type video data, and includes the program guide 
forming means outputting only a program guide about 
the broadcast program whose video data is of a non- 
interlace scanning type. 

Brief Description of the Drawings 

Figure 1 is a diagram illustrating a video data trans- 
mitting apparatus and a video data reproducing appara- 
tus according to a first embodiment of the invention. 

Figure 2 is a diagram illustrating a data structure of 
multiplexed data which is transmitted by a method of 
transmitting video data according to the above embodi- 
ment. 

Figure 3 is a diagram illustrating the structure of a 
PMT (program map table) in the multiplexed data 
according to the above embodiment. 

Figure 4 is a diagram illustrating an example of 
assignment of the codes for identifying scan methods in 
the method of transmitting video data according to the 
above embodiment. 

Figure 5 is a diagram illustrating another example of 
assignment of the codes for identifying scan methods in 
the method of transmitting video data according to the 
above embodiment. 

Figures 6 are flowcharts for explaining the opera- 
tion of the video data transmitting apparatus and video 
data reproducing apparatus according to the above 
embodiment. 

Figure 7 is a diagram illustrating a structure of mul- 
tiplexed data transmitted by a method of transmitting 
video data according to a second embodiment of the 
invention. 

Figure 8 is a diagram illustrating the structure of an 
EIT (Event Information Table) in the multiplexed data 
according to the above embodiment. 

Figure 9 is a diagram illustrating an example of an 
assignment of the non-interlace scanning type identifi- 
cation codes in the method of transmitting video data 
according to the above embodiment. 

Figure 10 is a diagram illustrating an example of an 
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assignment of the interlaced scanning type of identifica- 
tion codes in the method of transmitting video data 
according to the above embodiment. 

Figure 1 1 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
video data according to a third embodiment of the 
invention. 

Figure 12 is a diagram illustrating the structure of a 
NIT (Network Information Table) in the muttiplexed data 
according to the above embodiment. 

Figure 1 3 is a diagram illustrating an example of an 
assignment of scan method identification codes in the 
method of transmitting video data according to the 
above embodiment. 

Figure 14 is a diagram illustrating a configuration of 
a video data reproducing apparatus according to a 
fourth embodiment of the invention. 

Figure 15 is a diagram illustrating the operation of 
the video data reproducing apparatus according to the 
above embodiment. 

Figure 16 is a flowchart for explaining the operation 
of the first application example of the video data repro- 
ducing apparatus according to the above embodiment. 

Figure 1 7 is a flowchart for explaining the operation 
of the second application example of the video data 
reproducing apparatus according to the above embodi- 
ment. 

Figure 1 8 is a diagram illustrating configurations of 
a video data transmitting apparatus and a video data 
reproducing apparatus according to a fifth embodiment 
of the invention. 

Figures 19 are flowcharts for explaining the opera- 
tion of selecting broadcast program by the video data 
reproducing apparatus according to the above embodi- 
ment. 

Figure 20 is a diagram illustrating an example of a 
program guide displayed on the display screen of the 
video data reproducing apparatus according to the 
above embodiment. 

Figure 21 is a diagram illustrating another example 
of the program guide displayed on the display screen of 
the video data reproducing apparatus according to the 
above embodiment. 

Figure 22 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
video data according to a sixth embodiment of the 
invention. 

Figure 23 is a diagram illustrating the structure of a 
NIT (Network Information Table) included in the multi- 
plexed data according to the above embodiment. 

Figure 24 is a diagram illustrating an example of the 
assignment of scan method identification codes in the 
method of transmitting video data according to the 
above embodiment. 

Figure 25 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
video data according to a seventh embodiment of the 
invention. 



Figure 26 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
video data according to an eighth embodiment of the 
invention. 

5 Figure 27 is a diagram illustrating an example of the 

assignment of scan method identification codes in the 
method of transmitting video data according to the 
above embodiment. 

Figure 28 is a diagram illustrating a structure of 

io multiplexed data transmitted by a method of transmitting 
video data according to a ninth embodiment of the 
invention. 

Figure 29 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
is video data according to a first example of prior art. 

Figure 30 is a diagram illustrating a video data 
transmitting apparatus and a video data reproducing 
apparatus according to the first example of the prior art. 
Figure 31 is a diagram illustrating an example of 
20 program guide displayed on the display screen of a 
video data reproducing apparatus according to the first 
example of the prior art. 

Figure 32 is a diagram illustrating a structure of 
multiplexed data transmitted by a method of transmitting 
25 video data according to a second example of the prior 
art. 

Figures 33 are diagrams for explaining the types of 
the video data in a method of transmitting video data 
according to the second example of the prior art. 

30 

Best Mode for Carrying Out the Invention 
Embodiment 1 

35 A method of transmitting video data and a video 
data transmitting apparatus according to a first embodi- 
ment of the invention, enable to multiplex and transmit 
pieces of video data whose scan methods are different 
by adding identification information to a PMT (program 

40 map table) which is service information. A video data 
reproducing apparatus according to the first embodi- 
ment of the invention is capable of reproducing the 
resulting multiplexed data correctly. 

Figure 1 is a construction diagram illustrating the 

45 method of transmitting video data, the video data trans- 
mitting apparatus, and the video data reproducing 
apparatus according to the first embodiment of the 
invention. In the figure, the reference numerals shown in 
figure 30 designate same or corresponding parts. 

so As a difference between this and the prior art 
method shown in figure 30, initially described is a point 
that the transmitting apparatus 100 multiplexes and 
transmits not only interlaced scanning type video data 
but non-interlace scanning type video data and the 

55 identification information regarding the scan methods of 
the video data to be transmitted. Therefore, the video 
data transmitting apparatus according to the first 
embodiment further comprises a non-interlace scan- 
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ning type video data storage unit 21 and an identifica- 
tion information storage unit 23, in addition to an 
interlaced scanning type video data storage unit 22. 

Further in the first embodiment, the following units 
are added to the video data reproducing apparatus 200. s 
Reference numeral 3 designates a non-interlace scan- 
ning type video decoding unit for decoding non-interlace 
scanning type video data and outputs it as a video sig- 
nal. Numeral 5 designates an identification information 
storage unit which stores the information about whether 10 
the video data is of an interlaced scanning type or of a 
non-interlace scanning type. Numeral 7 designates a 
scan method instruction unit for giving reproduce 
instruction to the non-interlace scanning type video 
decoding unit 3 or the interlaced scanning type video is 
decoding unit 4, on the basis of the information from the 
identification information storage unit 5. 

Figure 2 is a diagram illustrating the structure of 
transmission data in the method of transmitting video 
data according to the first embodiment. The difference 20 
between this and the data structure of the transmission 
data in the prior art transmission method shown in fig- 
ure 29 resides in that a system management identifier 
for judging whether video data is a broadcast program 
or a non broadcast program can be described in the 25 
PMT (program map table) 31 and the identifier includes 
a code for judging whether video data is of a non-inter- 
lace scanning type or of an interlaced scanning type. 

Figure 3 is a diagram illustrating the data structure 
of the PMT (program map table) 31 . As shown in the fig- 30 
ure, the system management identifier is included in a 
program information descriptor in the PMT and com- 
prises 16 bits. Of the 16 bits, the higher order two bits 
are currently used for system classification, the middle 
order six bits for identifying techniques at notification 35 
level, and the lower order eight bits for identifying pri- 
vate-standard techniques which can be decided by pri- 
vate enterprises. The system classification by the 
higher order two bits is used for displaying whether the 
information of the bits lower than these higher order bits 40 
are the information available for every user or the busi- 
ness application information or the like. Therefore, it is 
possible to assign the codes indicating scan methods to 
the lower order eight bits and the middle order six bits, 
respectively, as shown in figures 4 and 5. as 

Figure 4 is a diagram illustrating an example of a 
code assignment to the lower order eight bits of the sys- 
tem management identifier. Here it is assumed that the 
code indicating interlaced scanning is 0x01 and the 
code indicating non-interlace scanning is 0x02. This is so 
just an example of code assignment and any code can 
be applied as long as it can indicate non-interlace scan- 
ning or interlaced scanning. 

Figure 5 is a diagram illustrating an example of 
code assignment to the middle six bits of the system ss 
management identifier. Although in the figure it is 
assumed that the code indicating interlaced scanning is 
1 and the code indicating non-interlace scanning is 2, 



the assigned codes are not limited to the above- 
described ones. 

Hereinafter a description is given of the operation of 
the video data transmitting apparatus and video data 
reproducing apparatus according to the first embodi- 
ment configured above, with reference to the flowcharts 
of figures 6. Figure 6(a) is a flowchart of the procedure 
by the video data transmitting apparatus according to 
the first embodiment, figure 6(b) is a flowchart of the 
procedure of the video data receiving unit (video data 
reproducing apparatus). 

To simplify the description, we focus attention on a 
specified time period and assume that two broadcast 
programs of Program Number 1 and Program Number 3 
are transmitted during the period. Further it is assumed 
that the two broadcast programs are multiplexed within 
a frequency band and then transmitted. The broadcast 
program of Program Number 1 is of an interlaced scan- 
ning type and the title thereof is "Quiz", and the broad- 
cast program of Program Number 3 is of a non-interlace 
scanning type and the title thereof is "Soccer". 

In the transmitting apparatus 100, the following pro- 
cedure is executed as shown in the flow of figure 6(a). 

Initially, in step 1 , a packet of the video data of Pro- 
gram Number 1 is formed. More specifically, 0x91 is 
assigned as a packet identifier PID to the header of the 
packet and. following the PID, the video data "Quiz" is 
inserted which has been obtained from the interlaced 
scanning type video data storage unit 22, to form a 
packet of a prescribed size. More specifically, the data 
larger than a prescribed size is divided into a plurality of 
packets, and for the data smaller than the prescribed 
size, vacant data (normally zero data) is inserted to 
adjust all the packets to the prescribed size. Although 
the PID used here is 0x91. any PID except for 0x91 is 
applicable as long as it is selected and given in such a 
way that the selected packet can be distinguished from 
the other packets. 

Next, in step 2, a packet of the video data of Pro- 
gram Number 3 is formed as in step 1 . 0x93 is assigned 
as a packet identifier PID to the header of the packet, 
and then the video data "Soccer" is inserted which has 
been obtained from the non-interlace scanning type 
video data storage unit 21 , to form the packet of a pre- 
scribed size. The PID is not limited to this example as in 
step 1 . 

Next, step 3 is executed to form a PMT packet. 
More specifically, 0x02 is assigned as the packet identi- 
fier PID to the header of the packet; 0X91 is assigned to 
the PID of the video data of Program Number 1 ; 0x01 is 
assigned, as the identification information indicating 
interlaced scanning, to a region comprising the tower 
order eight bits (0x01 indicates interlaced scanning); 
0x93 is assigned to the PID of the video data of Pro- 
gram Number 3; and 0x02 is assigned, as the identifica- 
tion information indicating non-interlace scanning, to 
the lower order eight bits of the system management 
identifier (0x02 indicates non-interlace scanning). In 



9 

BNSDOCID: <EP 0833507A1 J_> 



17 



EP 0 833 507 A1 



18 



place of the lower order eight bits of the system man- 
agement identifier used here (see figure 4), the middle 
order six bits shown in figure 5 may be used as identifi- 
cation information. Further, although in this description 
the packet identifier PID of the PMT packet is defined as 
0x02, the PID of the PAT (Program Association Table) 
as service information may be defined in the case 
based on MPEG standard. 

Other service information packets are also formed 
as necessary. Then, in step 4, the multiplexing unit 24 
adjusts each of the formed packets to a prescribed size, 
outputs the packets multiplexed to the transmitting unit 
25 which transmits the packets. Normally, error correc- 
tion is added and QPSK modulation and QAM modula- 
tions or the like are performed before the transmission, 
but this is not the key point of the present invention and 
therefore a detailed description thereof will be omitted. 

As described above, multiplexed data is transmitted 
through a transmission line to the receiving unit 200 
which receives the multiplexed data. In the receiving 
end, the following procedure is performed (see figure 
6(b)). 

Initially, in step 5, the receiving unit 1 receives the 
transmitted, multiplexed data. Then, in step 6, the sepa- 
rating unit 2 separates the PMT packet from the 
received data and extracts it, with the packet identifier 
PID 0x02 as the key. 

In step 7, the data of the PMT obtained by the 
extraction in step 6 is decoded to obtain the following 
information: "Program Number 1: the PID of the video 
data is 0x91, interlaced scanning" and "Program 
Number 3: the PID of the video data is 0x93, non-inter- 
lace scanning", and stores the information in the identi- 
fication information storage unit 5. 

Then, in step 8. the program selecting unit 6 
accepts program selection from viewer through the 
medium of remote controller, channel buttons on a mon- 
itor or the like. 

When a viewer selects Program Number 1 in step 

8, step 9 is executed in which, according to the informa- 
tion obtained from the identification information storage 
unit 5, the program selecting unit 6 recognizes that the 
PID of the video data to be reproduced is 0x91 and the 
scan method for the data is interlaced scanning. The 
program selecting unit 6 instructs the separating unit 2 
to separate a packet whose PID is 0x91 , and the scan 
method instruction unit 7 gives decode instruction to the 
interlaced scanning type decoding unit 4. 

On the other hand, when the viewer selects Pro- 
gram Number 3 in step 8. step 10 is executed. As in step 

9, the program selecting unit 6 recognizes that the PID 
of the video data is 0x93 and the scan method for the 
data is non-interlace scanning, and instructs the sepa- 
rating unit 2 to separate a packet whose PID is 0x93. 
and the scan method instruction unit 7 gives decode 
instruction to the non-interlace scanning type decoding 
unit 3. 

In either case, decoding processing is performed in 



the interlaced scanning type decoding unit 4 in step 9 or 
in the non-interlace scanning type decoding unit 3 in 
step 10, and the resultant decoded video signal is input 
to the video display unit 8 and reproduced on the 
5 screen. 

As described above, in the method of transmitting 
video data according to the first embodiment wherein 
plural pieces of video data of plural broadcast programs 
are divided into packets, respectively, and the plural 

io packets of the data and packets including the informa- 
tion about the broadcast programs are multiplexed and 
transmitted, both the video data whose reproduction 
mode is interlaced scanning and the video data whose 
reproduction mode is non-interlace scanning are trans- 

15 mitted as the pieces of video data of plural broadcast 
programs, and the information for judging whether the 
video data of a broadcast program is of an interlaced 
scanning type or of a non-interlace scanning type is 
transmitted, which information is described in a PMT 

20 (program map table) 31 indicating through which packet 
a broadcast program is transmitted, whereby the inter- 
laced scanning type video data and the non-interlace 
scanning type video data are transmitted so that the 
data of each of these scan methods is reproduced cor- 

25 recti y at the receiving end, and the video data of each of 
the scan methods can be processed on a broadcast 
program basis in contrast to the prior art method which 
is almost exclusive to the interlaced scanning type video 
data, thereby improving degree of freedom in program- 

30 ing of the broadcast programs to be transmitted. 

Further, the video data transmitting apparatus 
according to the first embodiment comprises: the stor- 
age units 21 and 22 storing non-interlace scanning type 
video data and interlaced scanning type video data, 

35 respectively; the storage unit 23 for storing the informa- 
tion for forming service information about the video data 
or the like; the multiplexing unit 24 for forming and mul- 
tiplexing video data packets and packets including the 
service information; and a transmitting unit 25 for trans- 

40 mitting the multiplexed data, whereby the apparatus 
enables to execute the above-described video transmis- 
sion method and obtain the above-described effects. 

Furthermore, the video data reproducing apparatus 
according to the first embodiment comprises: the 

45 receiving unit 1 for receiving the information including at 
least non-interlace scanning type video data, interlaced 
scanning type video data, and identification data for 
judging whether the video data is of a non-interlace 
scanning type or of an interlaced scanning type; the 

50 separating unit 2 for extracting the video data selected 
by an operator from the information input from the 
receiving unit 1 and the identification information 
thereof; the program selecting unit 6 for accepting 
selection of video data from the operator and informing 

55 the separating unit 2 of the video data to be extracted; 
the identification information storage unit 5 for storing 
the identification data separated and extracted by the 
separating unit 2; the non-interlace scanning type video 
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decoding unit 3 for decoding the non-interlace scanning 
type video data separated and extracted by the separat- 
ing unit 2 and outputting it as a video signal; the inter- 
laced scanning type video decoding unit 4 for decoding 
the interlaced scanning type video data separated and 5 
extracted by the separating unit 2 and outputting it as a 
video signal; the scan method instruction unit 7 for iden- 
tifying the scan method of the video data selected by the 
operator according to the information from the identifi- 
cation information storage unit 5. giving decode instruc- 70 
tion to the non-interlace scanning type video decoding 
unit 3 when the selected video data is of a non-interlace 
scanning type, and to the interlaced scanning type 
video decoding unit 4 when the selected video data is of 
an interlaced scanning type, whereby it is possible to 15 
reproduce both interlaced scanning type video data and 
non-interlace scanning type video data correctly and 
display them. 

Embodiment 2. 20 

A method of transmitting video data and a video 
data transmitting apparatus according to a second 
embodiment of the invention enable to multiplex and 
transmit pieces of video data of different scan methods 25 
by adding identification information to an EIT (event 
information table) which is service information, and a 
video data reproducing apparatus according to the sec- 
ond embodiment of the invention is capable of repro- 
ducing the resulting multiplexed data correctly. 30 

Figure 7 is a diagram illustrating the data structure 
of transmission data in the method of transmitting video 
data according to the second embodiment of the inven- 
tion. The difference between this and the transmission 
data in the prior art method shown in figure 29 is that 35 
component type indicating what component a broadcast 
program includes can be described in an EIT (event 
information table) 55, and the component type includes 
a code for judging whether video data is of a non-inter- 
lace scanning type or of an interlaced scanning type. 40 

Figure 8 is a diagram illustrating the data structure 
of the EIT (event information table) and, as shown in the 
figure, the component type is included in 
DM_component identifier as one of the descriptors in 
the event information table and comprises 8 bits. 45 

Figure 9 is a diagram illustrating an exemplary code 
assignment to non-interlace scanning type component 
type, and figure 10 is a cfiagram illustrating an exem- 
plary code assignment to interlaced scanning type com- 
ponent type. As shown in the figures, these code so 
assignments to the component types allow the informa- 
tion about scan methods to be transmitted along with 
the information about aspect ratio which indicates a 
length-to-width ratio of frame and the information about 
whether data is a moving picture or a still picture. By ss 
receiving the transmitted information, the reproducing 
apparatus can know that the data is of a non-interlace 
scanning type when the given code is among 0x21 to 



0x34 and that the data is of an interlaced scanning type 
when the given code is among 0x01 to 0x14. 

Further, as in the first embodiment, the code 
assignment is not limited to those shown in figures 9 
and 10 and the code system to which the other informa- 
tion is added is applicable as long as the difference in 
scan methods can be recognized. 

The video data transmitting apparatus and video 
data reproducing apparatus according to the second 
embodiment have the same configurations as those 
according to the first embodiment, and thus figure 1 is 
used for the explanation. 

Next, a description is given of the operations of the 
video data transmitting apparatus 100 and the video 
data reproducing apparatus 200 according to the sec- 
ond embodiment. 

In the transmitting apparatus 100, as in the first 
embodiment, packets of the video data of Program 
Number 1 and that of Program Number 3 are formed. 
Each of plural broadcast programs included in Program 
Number 1 may be treated as video data of any scan 
method. This can be applied for Program Number 3. 

Here assume that the packet of Program Number 1 
comprises: "Baseball 1" obtained from the non-interlace 
scanning type video data storage unit 21; "Quiz" 
obtained from the interlaced scanning type video data 
storage unit 22; and "Foreign film" obtained from the 
non-interlace scanning type video data storage unit 21 . 
Also assume that the packet of Program Number 3 com- 
prises: "Baseball 1" (interlaced scanning); "Soccer" 
(non-interlace scanning); "Baseball 2" (non-interlace 
scanning); and "News" (non-interlace scanning). 

Next, service information packets are formed, but 
here described is the formation of the EIT packet only. 
Initially, 0x12 is assigned as the PID which is the header 
of the EIT, and the following data is stored in the EIT as 
the information relative to Program Number 1 : 



start time: 

title of program: 

component type: 

start time: 

title of program: 

component type: 

start time: 

title of program: 

component type: 



19:00 
Baseball 1 

0x21 (code indicating non-inter- 
lace scanning) 
20:00 
Quiz 

0x01 (code indicating interlaced 

scanning) 

21:00 

Foreign film 

0x21 (code indicating non-inter- 
lace scanning) 



Next, the following data is stored in the EIT as the 
information relative to Program Number 3. 



start time: 
title of program: 
component type: 



19:00 
Baseball 1 

0x01 (code indicating interlaced 
scanning) 
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start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 



20:00 
Soccer 

0x21 (code indicating non-inter- 
lace scanning) 
21:00 
Baseball 2 

0x21 (code indicating non-inter- 
lace scanning) 
21:00 
News 

0x21 (code indicating non-inter- 
lace scanning) 



Thereafter, this EIT packet and the other service 
information packets including the PMT describing the 
video data of Program Number 1 , the video data of Pro- 
gram Number 3, and the PIDs of the video data of each 
Program Number are multiplexed by the multiplexing 
unit 24 to obtain multiplexed data. The resultant multi- 
plexed data is transmitted from the transmitting unit 25. 

The procedure in which the video data reproducing 
apparatus 200 receives the transmitted data as shown 
in figure 7 and performs reproduction operation is as fol- 
lows. 

The receiving unit 1 receives the transmitted multi- 
plexed data, and the separating unit 2 separates and 
extracts the PMT packet with the packet identifier PID 
0x02 as the key. and the EIT packet with the packet 
identifier PID 0x12 as the key. 

Then, the data of the PMT is decoded to obtain the 
information: "the PID of the video data of Program 
Number 1 is 0x9 1" and "the PID of the video data of Pro- 
gram Number 3 is 0x93", and the data of the EIT is 
decoded to obtain the information, e.g., "the scan 
method for the video data of Program Number 1 is inter- 
laced scanning" and "the scan method for the video 
data of Program Number 3 is non-interlace scanning" 
when the current time is within a range from 20:00 to 
21:00, and the obtained information is stored in the 
identification information storage unit 5. 

Then, program selection from viewer is accepted 
through the medium of a remote controller, channel but- 
tons of a monitor or the like and, when a viewer selects 
Program Number 1 , it is recognized based on the infor- 
mation from the identification information storage unit 5 
that the PID of the video data to be reproduced is 0x91 
and the scan method for the data is interlaced scanning. 
The program selecting unit 6 instructs the separating 
unit 2 to separate a packet whose PID is 0x91 , and the 
scan method instruction unit 7 gives decode instruction 
to the interlaced scanning type decoding unit 4. 

On the other hand, when the viewer selects Pro- 
gram Number 3, it is recognized based on the informa- 
tion from the identification information storage unit 5 
that the PID of the video data is 0x93 and the scan 
method for the data is non-interlace scanning. The pro- 
gram selecting unit 6 instructs the separating unit 2 to 
separate a packet whose PID is 0x93 and the scan 



method instruction unit 7 gives decode instruction to the 
non-interlace scanning type decoding unit 3. 

As described above, in the method of transmitting 
video data according to the second embodiment 

5 wherein plural pieces of video data of plural broadcast 
programs are divided in packets, respectively, and the 
plural packets of the pieces of video data and packets 
including the information about the broadcast programs 
are multiplexed and transmitted, the video data whose 

10 reproduction mode is non-interlace scanning and the 
video data whose reproduction mode is interlaced scan- 
ning are transmitted as the pieces of video data of plural 
broadcast programs, and the information for judging 
whether the video data of a broadcast program is of a 

is non-interlace scanning type or of an interlaced scan- 
ning type is transmitted, which information is described 
in the event information table 55 showing the contents 
of the video data of a broadcast program, whereby both 
interlaced scanning type video data and non-interlace 

20 scanning type video data can be transmitted so that the 
data of each of these scan methods is reproduced cor- 
rectly at the receiving end, and pieces of video data of 
different scan methods can be processed on a broad- 
cast program basis, resulting in improved degree of 

25 freedom in programing of broadcast programs to be 
transmitted. 

Further, the video data transmitting apparatus 
according to the second embodiment which has the 
same configuration as that of the first embodiment can 
30 realize the above-described transmission method and 
obtain the aforesaid effects. 

Furthermore, the video data reproducing apparatus 
according to the second embodiment which has the 
same configuration as that of the first embodiment can 
35 correctly reproduce, on a broadcast program basis, both 
the non-interlace scanning type video data and the 
interlaced scanning type video data among the multi- 
plexed data transmitted by the foregoing transmission 
method and display them. 

40 

Embodiment 3. 

A method of transmitting video data and a video 
data transmitting apparatus according to a third embod- 

'45 imerrt of the invention can multiplex and transmit pieces 
of video. data of different scan methods by adding iden- 
tification information to an NIT (network information 
table) which is service information, and a video data 
reproducing apparatus according to the third embodi- 

so ment is capable of reproducing the resulting multiplexed 
data correctly. 

Figure 11 is a diagram illustrating the data structure 
of transmission data in the method of transmitting video 
data according to the third embodiment of the invention. 

55 The difference between this and the transmission data 
in the prior art method shown in figure 29 is that network 
ID for identifying network can be described in a NIT 
(network information table) 63, and the network ID 
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includes a code for judging whether video data is of a 
non-interlace scanning type or of an interlaced scan- 
ning type. 

Figure 12 is a diagram illustrating the data structure 
of the network information table indicating the presence 
of the network ID. Figure 13 is a diagram illustrating an 
example of code assignment to network ID. Now 
assume that a code indicating interlaced scanning is 
0x0001 and a code indicating non-interlace scanning is 
0x0002. As in the first embodiment, the code assign- 
ment is not limited to this example. 

The video data transmitting apparatus and video 
data reproducing apparatus according to the third 
embodiment have the same configuration as those 
according to the first embodiment and thus figure 1 is 
used for the description. 

Next, a description is given of the operations of the 
video data transmitting apparatus 100 and the video 
data reproducing apparatus 200 according to the third 
embodiment. 

In the transmitting apparatus 100, video data of 
each broadcast program included in Program Number 1 
and video data of each broadcast program included in 
Program Number 3 are obtained from the non-interlace 
scanning type storage unit and the interlaced scanning 
type storage unit, respectively, and video data packets 
of the respective programs are formed. In the same 
method performed in the first embodiment, the packets 
to which PIDs are given are formed. 

Next, service information packets are formed. Here 
a description is given of the formation of NiT packet. Ini- 
tially, 0x10 is assigned as PID which is the header of the 
NIT packet. Then, the following data is stored in the NIT 
as the information about Program Number 1 . 

network ID: 0x0002 (code indicating non- 

interlace scanning) 
program number: 1 
receive frequency: 1 2.568 GHz 

Next, the following data is stored in the NIT as the 
information about Program Number 3. 

network ID: 0x0001 (code indicating inter- 

laced scanning) 
program number: 3 
receive frequency: 12.568 GHz 

Thereafter, the service information packets includ- 
ing the NIT. and the video data packets of Program 
Number 1 and Program Number 3 are multiplexed by 
the multiplexing unit 24. and the resultant multiplexed 
data is transmitted from the transmitting unit 25. 

Further, the procedure in which the video data 
reproducing apparatus 200 receives the transmitted 
data shown in figure 11 and performs reproduction 
operation is as follows. 

Initially, the receiving unit 1 receives the multiplexed 



data transmitted and the separating unit 2 separates 
and extracts the PMT packet with the packet identifier 
PID 0x02 as the key, the NIT packet with the packet 
identifier PID 0x10 as the key. 

5 Then, the data of the PMT is decoded to obtain the 

information: "the PID of the video data of Program 
Number 1 is 0x91" and "the PID of the video data of Pro- 
gram Number 3 is 0x93". and the data of the NIT is 
decoded to obtain the information: "the scan method for 

io the video data of Program Number 1 is non-interlace 
scanning" and "the scan method for the video data of 
Program Number 3 is interlaced scanning", and such 
information is stored in the identification information 
storage unit 5. 

is Subsequently, program selection from viewer is 
accepted through the medium of a remote controller, 
channel buttons of a monitor, or the like. When a viewer 
selects Program Number 1 , it is recognized based on 
the information from the identification information stor- 

20 age unit 5 that the PID of the video data to be repro- 
duced is 0x91 and the scan method for the data is non- 
interlace scanning. The program selecting unit 6 
instructs the separating unit 2 to separate a packet 
whose PID is 0x91 and the scan method instruction unit 

25 7 gives decode instruction to the non-interlace scanning 
type decoding unit 3. On the other hand, when the 
viewer selects Program Number 3. it is recognized 
based on the information from the identification informa- 
tion storage unit 5 that the PID of the video data is 0x93 

30 and the scan method for the data is interlaced scanning. 
The program selecting unit 6 instructs the separating 
unit 2 to separate a packet whose PID is 0x93. and the 
scan method instruction unit 7 gives decode instruction 
to the interlaced scanning type decoding unit 4. 

35 As described above, in the method of transmitting 
video data according to the third embodiment wherein 
plural pieces of video data of plural broadcast programs 
are divided into packets, respectively, and the plural 
packets of the video data and packets including the 

40 information about the broadcast programs are multi- 
plexed and transmitted, video data whose reproduction 
mode is non-interlace scanning and video data whose 
reproduction mode is interlaced scanning are transmit- 
ted as the pieces of video data of plural broadcast pro- 

45 grams and the information for judging whether the video 
data of a broadcast program is of a non-interlace scan- 
ning type or of an interlaced scanning type is transmit- 
ted, which information is described in the network 
information table 63 showing through which channel a 

so broadcast program is transmitted, whereby interlaced 
scanning type video data and non-interlace scanning 
type video data can be transmitted such that the video 
data of each of these scan methods are reproduced cor- 
rectly, resulting in improved degree of freedom in pro- 

55 graming of broadcast programs to be transmitted. 

Further, the video data transmitting apparatus 
according to the third embodiment configured as in the 
first embodiment can realize the aforesaid transmission 



13 

BNSDOCID: <EP 0833507A1_I_> 



25 



EP 0 833 507 A1 



26 



method and obtain the above-described effects. 

Furthermore, the video data reproducing apparatus 
according to the third embodiment configured as in the 
first embodiment can reproduce both non-irrterlace 
scanning type video data and interlaced scanning type 5 
video data in the multiplexed data transmitted by the 
foregoing transmission method correctly and display 
them. 

Embodiment 4. 

A video data reproducing apparatus according to a 
fourth embodiment of the invention can selectively out- 
put video signals subjected to decoding processing of 
different scanning types. 

Figure 14 is a block diagram of a video data repro- 
ducing apparatus according to the fourth embodiment of 
the invention. The difference between this and the video 
data reproducing apparatus of the first embodiment 
shown in figure 1 is that an output switching unit 81 is 
added which receives video signals from the non-inter- 
lace scanning type decoding unit 3 and the interlaced 
scanning type decoding unit 4 and selectively outputs 
those video signals according to the instruction from the 
scan method instruction unit 7. 

In the video data reproducing unit 200 of the fourth 
embodiment, the multiplexed data as shown in the first 
embodiment is received and, as in the first embodiment, 
the information about scan method transmitted in the 
PMT (program map table) as a service information 
packet is separated and extracted by the separating unit 
2 and stored in the identification information storage unit 
5. 

In this apparatus of the fourth embodiment, the out- 
put switching unit 81 performs switching operation 
based on the stored information. Figure 15 is a flow- 
chart mainly illustrating the operation of the output 
switching unit 81 according to the fourth embodiment. 
Hereinafter a description is given with reference to fig- 
ure 15. 

First of all, in step 1 , the scan method instruction 
unit 7 obtains scan information from the identification 
information storage unit 5, and offers the output switch- 
ing unit 81 the information for non -interlace scanning 
when the scan information indicates non-interlace scan- 
ning, or the information for interlaced scanning when 
the obtained scan information indicates interlaced scan- 
ning. 

When it is found from the judgment in step 2 that 
the obtained information indicates non-interlace scan- 
ning, step 3 is executed and the output switching unit 81 
receives the input from the non-interlace scanning type 
video decoding unit 3. When it is found from the judg- 
ment in step 2 that the obtained information indicates 
interlaced scanning, step 4 is executed instead of step 3 
and the output switching unit 81 receives the input from 
the interlaced scanning type video decoding unit 4. 
When either step 3 or step 4 is executed, the output 



switching unit 81 outputs the input video signals to the 
video display unit 8 where the display is performed. 

In the reproducing apparatus of the fourth embodi- 
ment configured to perform the above operation, a sig- 
nal of a non-interlace scanning type or of an interlaced 
scanning type is output through a signal line to the video 
display unit 8. Therefore, this apparatus is effective in 
the case where a monitor, that is. a video display unit 8 
can be used to output a video signal applied from a 
common terminal as a video image, whether the video 
signal is of a non-interlace scanning or of an interlaced 
scanning. 

However, the monitor not having such capability 
may be used as the video display unit 8 in the reproduc- 
ing apparatus of the fourth embodiment in the following 
applications. 

The first application example is that the monitor cor- 
responding to interlaced scanning only is used as the 
video display unit 8, and the configuration of the video 
data reproducing apparatus used in this application 
example is equal to the configuration shown in figure 14 
although the output switching unit 81 operates differ- 
ently. 

Figure 16 is a flowchart illustrating the operation of 
the first application example of the video data reproduc- 
ing apparatus according to the fourth embodiment. 
Hereinafter a description is given of the operation of the 
first application example with reference to the flow of fig- 
ure 16. 

In step 1 , the scan method instruction unit 7 obtains 
scan information from the identification information stor- 
age unit 5 and informs the output switching unit 81 
whether the scan information obtained indicates non- 
interlace scanning or interlaced scanning. 

When it is found from the judgment in step 2 that 
the information indicates interlaced scanning, step 4 
and step 6 are executed; in step 4, the output switching 
unit 81 receives the input from the interlaced scanning 
type video decoding unit 4, and in step 6, the input is 
directly output to the video display unit 8. 

When it is found from the judgment in step 2 that 
the information indicates non-interlace scanning, step 3 
and step 5 are executed. In step 3, the output switching 
unit 81 receives the input from the non-interlace scan- 
ning type video decoding unit 3, and in step 5, the out- 
put switching unit 81 converts the input into a signal of 
an interlaced scanning type and outputs the converted 
signal to the video display unit 8. 

When either step 3 or step 4 is executed, the video 
signals output in the following step 5 and step 6 are sig- 
nals of an interlaced scanning type, and the display cor- 
responding to this scanning type is performed at the 
video display unit 8. 

The second application example is that a monitor 
corresponding to non-interlace scanning only is used as 
the video display unit 8, and in this application example, 
the video data reproducing apparatus has the same 
configuration as that shown in figure 14 although the 
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output switching unit 81 operates differently. 

Figure 17 is a flowchart illustrating the operation of 
the second application of the video data reproducing 
apparatus according to the fourth embodiment. Herein- 
after this operation of the second application example 
will be described with reference to the flow of figure 1 7. 

Initially, in step 1, the scan method instruction unit 7 
obtains scan information from the identification informa- 
tion storage unit 5, and informs the output switching unit 
81 whether the obtained identification information indi- 
cates non-interlace scanning or interlaced scanning. 

When it is found from the judgment in step 2 that 
the obtained information indicates non-interlace scan- 
ning, step 3 and step 5 are executed; in step 3, the out- 
put switching unit 81 selects the input from the non- 
interlace scanning type video decoding unit 3, and in 
step 6, the output switching unit 81 outputs the input 
directly to the video display unit 8. 

When it is found from the judgment in step 2 that 
the obtained information indicates interlaced scanning, 
step 4 and step 6 are executed. In step 4, the output 
switching unit 81 selects the input from the interlaced 
scanning type video decoding unit 4, and in step 6. the 
output switching unrt 81 converts the input into a signal 
of a non-interlace scanning type and outputs the con- 
verted signal to the vdeo display unit 8. 

When either step 3 or step 4 is executed, the video 
signals output m the following step 5 and step 6 are sig- 
nals of a non-interlace scanning type, and the display 
corresponding to this scanning type is performed at the 
video display unit 8 

Further n the tourtn embodiment and the first and 
second applications examples thereof, the non-inter- 
lace scanning type vdeo decoding unit 3 and the inter- 
laced scanning type vrteo decoding unit 4 may initiate 
decoding atte* the fecept of the instruction from the 
scan method mstuction unit 7 as described above and 
may continue to decode the video data from the previ- 
ous stage 

Furthe*mof e tne above description is based on an 
assumptxxi mat tr>e transmission data according to the 
first embotfment is receded, but the transmission data 
according \o the second and third embodiments may be 
used and the same etlects may be obtained in this case 
although the separating unit 2 performs separation and 
extraction in a c*tter ent way. 

As described above, the video data reproducing 
apparatus according to the fourth embodiment com- 
prises the output switching unit 81 and therefore can 
select the video data subjected to decoding processing 
by the non-interlace scanning type video decoding unit 
3 or the video data subjected to decoding processing by 
the interlaced scanning type video decoding unit 4 and 
output it as a video signal to the video display unit 8, or 
convert the selected data and output it, whereby video 
signals of different scanning types can be reproduced 
and displayed in both the case that a monitor used as 
the video display unit 8 deals with video signals of differ- 



ent scanning types and the case that a monitor used as 
the video display unit 8 deals with video signals of a sin- 
gle scanning type only. 

5 Embodiment 5. 

A method for transmitting video data and a video 
data transmitting apparatus according to a fifth embodi- 
ment of the invention enable to multiplex and transmit 

10 not only video data of different scanning types but pro- 
gram guide, and a video data reproducing apparatus 
according to the fifth embodiment is capable of correct 
reproduction of video and display of program guide to 
provide the information about video data. 

is Figure 18 is a explanatory diagram illustrating the 
video transmitting apparatus and video reproducing 
apparatus according to the fifth embodiment of the 
invention. Referring to the figure, the reference numer- 
als shown in figure 1 designate same or corresponding 

20 parts. The transmitting apparatus 100 further comprises 
a program guide information storage unit 26, and in this 
transmitting apparatus, non-interlace scanning type 
video data, interlaced scanning type video data, pro- 
gram guide information, and service information includ- 
es ing identification information about the scanning type of 
each broadcast program are multiplexed in the multi- 
plexing unit 24 and transmitted from the transmitting unit 
25. Of this multiplexed data, the program guide informa- 
tion and the identification information about the scan- 

30 ning type of each broadcast program are described in 
an EIT (event information table) packet. The multiplexed 
data transmitted from the video data transmitting appa- 
ratus 100 of the fifth embodiment has the same struc- 
ture as that transmitted from the transmitting apparatus 

35 of the second embodiment, and thus figure 7 is used for 
the explanation. 

The video data reproducing apparatus 200 shown 
in figure 18 has the configuration of the reproducing 
apparatus of the second embodiment (see figure 1) 

40 which further comprises the following elements. Refer- 
ence numeral 51 designates a program guide storage 
unit for storing program guide information obtained from 
the EIT (event information table). Numeral 52 desig- 
nates a program guide forming unit for processing the 

45 information from the program guide storage unit 51 into 
visible information. Numeral 9 designates an interlaced 
scanning type synthesizing unit for synthesizing the sig- 
nals from the interlaced scanning type video decoding 
unit 4 and the program guide forming unit 52. Numeral 

so 10 designates a non-interlace scanning type synthesiz- 
ing unit for synthesizing the signals from the non-inter- 
lace scanning type video decoding unit 3 and the 
program guide forming unit 52. 

Figures 19 designate flowcharts respectively show- 

55 ing the operation of transmitting video data and the 
operation of reproducing video data. A description is 
given of the operation of the transmitting apparatus and 
reproducing apparatus of the fifth embodiment above 
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configured. 

At the transmitting end, video data packets are ini- 
tially formed. The formation method is identical to that in 
the second embodiment. These packets allow video 
data of different scanning types to be used as the 
respective broadcast programs of the respective pro- 
grams (whose program numbers are 1 and 3) as in the 
second embodiment, although this fact is not described 
in detail here. 

Next, service information packets are formed. Here 
only the formation of EIT packet will be described with 
reference to the flow of figure 19(a). Initially, in step 1, 
0x12 is subjected as PID which is the header of the EIT 
packet, and in step 2, the following data is stored as the 
information about Program Number 1 in the EIT. 



start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 



19:00 
Baseball 1 

0x21 (code indicating non-inter- 
lace scanning) 
20:00 
Quiz 

0x01 (code indicating interlaced 

scanning) 

21:00 

Foreign film 

0x21 (code indicating non-inter- 
lace scanning) 



Then, in step 3, the following data is stored as the 
information about Program Number 3 in the EIT. 



start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 

start time: 
title of program: 
component type: 



19:00 
Baseball 1 

0x01 (code indicating interlaced 

scanning) 

20:00 

Soccer 

0x21 (code indicating non-inter- 
lace scanning) 
21:00 
Baseball 2 

0x21 (code indicating non-inter- 
lace scanning) 
21:00 
News 

0x21 (code indicating non-inter- 
lace scanning) 



In step 4, the EIT packet, the video data packets of 
Program Number 1 and Program Number 3, and the 
other service information packets including PMT which 
describes the PID of the video data of each Program 
Number are multiplexed by the multiplexing unit 24 to 
obtain the multiplexed data. Then, the resultant multi- 
plexed data is transmitted from the transmitting unit 25. 

Further, a description is given of the reproduction 
operation performed by the video data reproducing 



75 



20 



25 



apparatus 200 after the receipt of the transmission data 
shown in figure 7, with reference to the flow of figure 
19(b). 

First of all, in step 5, the receiving unit 1 receives 
5 the multiplexed data which is transmitted. In step 6, the 
separating unit 2 separates and extracts the EIT (Event 
Information Table) packet with the packet identifier PID 
0x12 as the key. In step 7, the respective start times, 
titles, scan information of the broadcast programs of 
io Program Number 1 and Program number 3 are decoded 
from the EIT and stored in the program guide storage 
unit 51. In addition, as in the second embodiment, the 
PID of the video data obtained from the data of the PMT 
and the scan information of each video data from the 
EIT are stored in the identification information storage 
unit 5. 

In step 8, judgment is made, and then step 9 is per- 
formed for the broadcast program for non-interlace 
scanning, wherein the program guide forming unit 52 
registers the program title and start time of the non- 
interlace scanning type program guide in a program 
guide for non-interlace scanning type. On the other 
hand, when it is found that the obtained information is 
for interlaced scanning, step 10 is performed instead of 
step 9. wherein the program guide forming unit 52 reg- 
isters the program title and start time of the interlaced 
scanning type broadcast program in a program guide for 
interlaced scanning type. Further, the program guide 
forming unit 52 transmits the formed program guide to 
the interlaced scanning type signal synthesizing unit 9 
and the non-interlace scanning type signal synthesizing 
unit 1 0, and the video display unit 8 outputs the program 
guide. 

Figure 20 is a diagram illustrating a program guide 
output on the screen of the display of the video data 
reproducing apparatus according to the fifth embodi- 
ment. As shown in the figure, the broadcast programs of 
a non-interlace scanning type and the broadcast pro- 
grams of an interlaced scanning type are output sepa- 
40 rately in separate program guides. Further, these 
program guides may be output as a program guide as 
shown in figure 21 to show difference of scanning types 
of broadcast programs. 

After the execution of step 9 or step 10, in step 1 1 , 
judgment is made whether there is left the program 
information to be offered and, when there is such infor- 
mation, this step is followed by step 8, and steps 8, 9 
and 10 are repeated. 

When it is judged in step 1 1 that all the program 
information has been offered, step 1 2 is executed and 
the other process is started. 

The other process is the decoding processing of 
non-interlace scanning type or interlaced scanning type 
video data as described in the second embodiment. For 
55 example, when a viewer selects Program Number 1 in a 
time range from 20:00 to 21 :00, it is recognized that the 
PID of the video data to be reproduced is 0x91 and the 
scan method for the data is interlaced scanning. The 
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program selecting unit 6 instructs the separating unit 2 
to separate a packet whose PID is 0x91 , and the scan 
method instruction unit 7 gives decode instruction to the 
interlaced scanning type decoding unit 4. 

On the other hand, when the viewer selects Pro- 
gram Number 3. it is recognized that the PID of the 
video data to be reproduced is 0x93 and the scan 
method for the data is non-interlace scanning, based on 
the information stored in the identification information 
storage unit 5 from the contents of the PMT and EIT. 
The program selecting unit6 instructs the separating 
unit 2 to separate a packet whose PID is 0x93 and the 
scan method instruction unit 7 gives decode instruction 
to the non-interlace scanning type decoding unit 3. 

Then, the video signals decoded by the interlaced 
scanning type decoding unit 4 and the non-interlace 
scanning type decoding unit 3 are input to the video dis- 
play unit 8 through the interlaced scanning type signal 
synthesizing unit 9 and the non-interlace scanning type 
signal synthesizing unit 10 to be displayed on the 
screen. 

As described above, the method for transmitting 
video data according to the fifth embodiment enables to 
transmit multiplexed data which includes the program 
guide information in the EIT (event information table) as 
the service information, and the video data transmitting 
apparatus according to the fifth embodiment comprises 
the program guide information storage unit 26 to imple- 
ment the above-described transmission method. 

Moreover, the video data reproducing apparatus 
according to the fifth embodiment, which selects and 
reproduces one of plural broadcast programs transmit- 
ted by the video data transmission method wherein plu- 
ral pieces of video data of plural broadcast programs 
including interlaced scanning type video data and non- 
interlace scanning type video data are multiplexed with 
the event information table showing the contents of the 
video data of each broadcast program in each time 
period and the information for judging whether the video 
data of each broadcast program included in the event 
information table is of a non-interlace scanning type or 
of an interlaced scanning type to be transmitted, com- 
prises the program guide outputting means for forming 
a program guide showing the contents of each broad- 
cast program in each time period and the scan method 
for the video data and outputs the guide on the display 
screen as visible information, whereby the scan method 
for the broadcast program to be selected can be recog- 
nized, thereby preventing incorrect selection by viewer. 

Although in the fifth embodiment described is the 
video data reproducing apparatus which comprises 
both the interlaced scanning type video decoding unit 
and the non-interlace scanning type video decoding unit 
and can reproduce a selected program correctly regard- 
less of the scanning type, in the case that the video data 
reproducing apparatus comprises only one of the inter- 
laced scanning type decoding unit and the non-interlace 
scanning type decoding unit, the reproducing apparatus 



can also prevent incorrect program selection if it has a 
configuration capable of notifying viewer that his selec- 
tion is incorrect by the medium of video display or sound 
display when the viewer selects a program whose scan- 

s ning type does not correspond to the decoding unit of 
the video data reproducing apparatus. 

Moreover, in the case that the video data reproduc- 
ing apparatus comprising only one of the interlaced 
scanning type decoding unit or the non-interlace scan- 

10 ning type decoding unit, the reproducing apparatus can 
also prevent incorrect program selection if it has a con- 
figuration capable of displaying on the screen a program 
guide of reproducible broadcast programs. 

75 Embodiment 6. 

A method of transmitting video data and a video 
data transmitting apparatus according to a sixth embod- 
iment of the invention enable to multiplex and transmit 

20 pieces of video data of different scan methods by add- 
ing identification information to a NIT (network informa- 
tion table) which is service information, and the video 
data reproducing unit according to the sixth embodi- 
ment is capable of reproducing the resulting multiplexed 

25 data correctly 

Figure 22 is a diagram illustrating the data structure 
of transmission data in the method of transmitting video 
data of the sixth embodiment. The difference between 
this and the transmission data shown in figure 32 

30 according to the prior art method (second example) is 
that "program list" is included among the descriptors 
within the NIT (network information table) 73 and the 
program list includes "service type" which is a code indi- 
cating whether video data is of an interlaced scanning 

35 type or of a non-interlace scanning type. 

Figure 23 is a diagram illustrating the data structure 
of the NIT (network information table). Figure 24 illus- 
trates an example of code assignment to the service 
type of the service list. Here assume that codes 0x01 to 

40 0x04 indicate interlaced scanning and codes 0x05 to 
0x08 indicate non-interlace scanning. Further assume 
that in this case, in addition to the types of services such 
as digital TV and mosaic broadcasting as described in 
the prior art, the types of services regarding Near Video 

45 On Demand (NVOD) are included in this case although 
a detailed description thereof is omitted. Moreover, the 
code assignment is not limited to this example, as in the 
first embodiment. 

The video data transmitting apparatus and video 

so data reproducing apparatus according to the sixth 
embodiment have the same configurations as those of 
the first embodiment, and thus figure 1 is used for the 
explanation. 

Next, a description is given of the operation of the 
55 video data transmitting apparatus 100 and the video 
data reproducing apparatus 200 according to the sixth 
embodiment. 

Initially, in the transmitting apparatus 100, video 
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data of each broadcast program included in Program 
Number 1 and that of each broadcast program included 
in Program Number 3 are obtained from the non-inter- 
lace scanning type storage unit and the interlaced scan- 
ning type storage unit, respectively, to form the video 
data packets of the respective programs. The packets to 
which PIDs are given are formed by the same method 
used in the first embodiment. 

Next, service information packets are formed. A 
description is given of the NIT packet here. First of all, 
0x10 is assigned as the PID which is the header of the 
NIT packet, and the following data is stored in the NIT 
as the information about Program Number 1 . 

program number: 1 

service type: 0x05 (code indicating non-interlace 
scanning) 

Next, the following data is stored in the NIT as the 
information about Program Number 3. 

program number: 3 

service type: 0x01 (code indicating interlaced 
scanning) 

Thereafter the service information packets includ- 
ing this NIT. the video data packets of Program Number 

1 and Program Number 3 are multiplexed by the multi- 
plexing unit 24 and the resiitant multiplexed data is 
transmitted from me transmrtting unit 25. 

Further, the procedure in which the video data 
reproducing apparatjs 200 receives the transmission 
data shown in figure 22 and performs the reproduction 
operation is as follows 

First of all the receiving unit 1 receives the multi- 
plexed data wftch is Transmitted and the separating unit 

2 separates and extracts the PMT packet with the 
packet identifier PID 0*02 as the key and the NIT packet 
with the packet *)ent#>er PID 0x10 as the key. 

Then, the data of the PMT is decoded to obtain the 
information "r>e PID of f*e video data of Program 
Number 1 is 0x9 1 " and "the PID of the video data of Pro- 
gram Number 3 & 0x93". and the data of the NIT is 
decoded to obtain the information: "the scan method for 
the video data of Program Number 1 is non-interlace 
scanning" and "the scan method for the video data of 
Program Number 3 is interlaced scanning", and the 
information obtained is stored in the identification infor- 
mation storage unit 5. 

Then, program selection from viewer is accepted by 
the medium of a remote controller or channel buttons of 
a monitor, and when a viewer selects Program Number 
1, it is recognized that the PID of the video data to be 
reproduced is 0x91 and the scan method for the data is 
non-interlace scanning. The program selecting unit 6 
instructs the separating unit 2 to separate a packet 
whose PID is 0x91 and the scan method instruction unit 
7 gives decode instruction to the non-interlace scanning 



type decoding unit 3. On the other hand, when the 
viewer selects Program Number 3, it is recognized that 
the PID of this video data is 0x93 and the scan method 
for the data is interlaced scanning, on the basis of the 

s information from the identification information storage 
unit 5. The program selecting unit 6 instructs the sepa- 
rating unit 2 to separate a packet whose PID is 0x93 and 
the scan method instruction unit 7 gives decode instruc- 
tion to the interlaced scanning type decoding unit 4. 

10 Thus, in the method of transmitting video data 
according to the sixth embodiment wherein plural 
pieces of video data of plural broadcast programs are 
divided into packets, respectively, and the plural packets 
of the video data and packets including information 

15 about the broadcast programs are multiplexed and 
transmitted, video data whose reproduction mode on a 
program basis is non-interlace scanning, video data 
whose reproduction mode on a program basis is inter- 
laced scanning are transmitted as the pieces of video 

20 data of plural broadcast programs, and the information 
for judging whether the video data of a broadcast pro- 
gram is of a non-interlace scanning type or of an inter- 
laced scanning type on a program basis is transmitted, 
which information is described in the network informa- 

25 tion table 73 showing through which channel a broad- 
cast program is transmitted, whereby both interlaced 
scanning type video data and non-interlace scanning 
type video data can be transmitted such that the video 
data of each of these scan methods is reproduced cor- 

30 rectly at the receiving end, resulting in improved degree 
of freedom in programming of broadcast programs to be 
transmitted. 

Further, the video data transmitting apparatus of 
the sixth embodiment having the same configuration as 

35 the transmitting apparatus of the first embodiment can 
implement the above-described transmission method 
and obtain the above-described effects. 

Further, the video data reproducing apparatus of 
the sixth embodiment has the same configuration as 

40 that of the first embodiment and can correctly reproduce 
the non-interlace scanning type video data and the 
interlaced scanning type video data in the multiplexed 
data transmitted by the transmission method and repro- 
duce them. 

45 

Embodiment 7. 

A method of transmitting video data and a video 
data transmitting apparatus according to a seventh 

so embodiment of the invention enable to multiplex and 
transmit pieces of video data of different scan methods 
by adding the identification information to a SDT (serv- 
ice description table) which is service information, and a 
video data reproducing apparatus according to this 

55 embodiment is capable of reproducing the resulting 
multiplexed data correctly. 

Figure 25 is a diagram illustrating a data structure 
of transmission data in the method of transmrtting video 
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data of the seventh embodiment. The difference 
between this and the transmission data shown in figure 
32 according to the prior art method (second example) 
is that the SDT (service description table) 76 includes 
service type which is a code indicating whether video 
data is of a non-interlace scanning type or of an inter- 
laced scanning type. 

As shown in the example of the SDT 76 of figure 25, 
the data structure of the SDT (service table) consists of 
program number, service type, and name of program. 
The exemplary code assignment of the sixth embodi- 
ment shown in figure 24 may be used as the code 
assignment to service type and it is assumed here that 
codes 0x0001 to 0x004 indicate interlaced scanning 
and codes 0x0005 to 0x008 indicate non-interlace 
scanning. The code arrangement is not limited to this 
example, as in the first embodiment. 

The video data transmitting apparatus and video 
data reproducing apparatus according to the seventh 
embodiment have the same configuration as those of 
the first embodiment, and thus figure 1 is used for the 
explanation. 

Next, a description is given of the operation of the 
video data transmitting apparatus 100 and the video 
data reproducing apparatus according to the seventh 
embodiment. 

In the transmitting apparatus 100. video data of 
each broadcast program included in Program Number.1 
and video data of each broadcast program included in 
Program Number 3 are obtained from the non-interlace 
scanning type storage unit and the interlaced scanning 
type storage unit respectively, to form the video data 
packets of the respective programs. The packets to 
which PIDs are given are formed in the same manner 
used in the first embodiment. 

Next, service information packets are formed. The 
formation of the SDT packet will be described here. Ini- 
tially, 0x1 1 is assigned as PID which is the header of the 
SDT packet. Then, the following data is stored as the 
information about Program Number 1 . 

program number: 1 

service type: 0x05 (code indicating non-interlace 

scanning) 
name of program: OO TV 

Next, the following data is stored as the information 
about Program Number 3 in the NIT 

program number: 3 

service type: 0x01 (code indicating interlaced 

scanning) 
name of program: ** planning 

Thereafter, the service information packets includ- 
ing this SDT packet and the video data packets of Pro- 
gram Number 1 and Program Number 3 are multiplexed 
by the multiplexing unit 24 and the resulting multiplexed 



data is transmitted from the transmitting unit 25. 

Further, the procedure in which the video data 
reproducing apparatus 200 receives the transmission 
data shown in figure 25 and performs reproduction 

5 operation is as follows. 

Initially, the receiving unit 1 receives the multiplexed 
data transmitted, and the separating unit 2 separates 
and extracts the PMT packet with the packet identifier 
PID 0x02 as the key and the SDT packet with the packet 

io identifier PID 0x1 1 as the key. 

Then, the data of the PMT is decoded to obtain the 
information: "the PID of the video data of Program 
Number 1 is 0x91" and "the PID of the video data of Pro- 
gram Number 3 is 0x93", and the data of the SDT is 

is decoded to obtain the information: "the scan method for 
the video data of Program Number 1 is non-interlace 
scanning" and Ihe scan method for the video data of 
Program Number 3 is interlaced scanning", and such 
information is stored in the identification information 

20 storage unit 5. 

Subsequently, program selection from viewer is 
accepted through the medium of remote controller or 
channel buttons of a monitor, and when a viewer selects 
Program Number 1 , it is recognized on the basis of; the 

25 information from the identification information storage 
unit 5 that the PID of the video data to be reproduced is 
0x91 and the scan method for the data is non-interlace 
scanning. The program selecting unit 6 instructs the 
separating unit 2 to separate a packet whose PID is 

30 0x91, and the scan method instruction unit 7 gives 
decode instruction to the non-interlace scanning type 
decoding unit 3. On the other hand, when the viewer 
selects Program Number 3, it is recognized on the basis 
of the information from the identification information 

35 storage unit 5 that the PID of the video data is 0x93 and 
the scan method for the data is interlaced scanning The 
program selecting unit 6 instructs the separating unit 2 
to separate a packet whose PID is 0x93, and the scan 
method instruction unit 7 gives decode instruction to the 

40 interlaced scanning type decoding unit 4. 

As described above, in the method of transmitting 
video data according to the seventh embodiment 
wherein plural pieces of video data of plural broadcast 
programs are divided into packets, respectively, and the 

45 plural packets of the video data and packets including 
information regarding to the broadcast programs are 
multiplexed and transmitted, video data whose repro- 
duction mode on a program basis is non-interlace scan- 
ning and video data whose reproduction mode on a 

so program basis is interlaced scanning are transmitted as 
the pieces of video data of plural broadcast programs, 
and the information for judging whether video data of a 
broadcast program is of a non-interlace scanning type 
or of an interlaced scanning type on a program basis is 

55 transmitted, which information is described in the serv- 
ice description table 76 including the names and service 
types of the respective programs as the information, 
whereby both interlaced scanning type video data and 
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non-interlace scanning type video data can be transmit- 
ted in such a way the video data of each of these scan 
methods is reproduced correctly at the receiving end, 
resulting in improved degree of freedom in program- 
ming of broadcast programs to be broadcasted. 

Further, the video data transmitting apparatus 
according to the seventh embodiment comprising the 
same configuration as that of the first embodiment can 
implement the above-described transmission method 
and obtain the aforesaid effects. 

Furthermore, the video data reproducing apparatus 
of the seventh embodiment has the same configuration 
as that of the first embodiment and can correctly repro- 
duce both the non-interlace scanning type video data 
and the interlaced scanning type video data in the mul- 
tiplexed data transmitted by the above-described trans- 
mission method, and display the reproduced data. 

Embodiment 8. 

A method of transmitting video data and a video 
data transmitting apparatus according to an eighth 
embodiment of the invention enable to multiplex and 
transmit pieces of video of different scan methods on a 
broadcast program basis by adding identification infor- 
mation to a NIT (network information table) which is 
service information, and a video data reproducing appa- 
ratus according to the eighth embodiment is capable of 
reproducing the resulting multiplexed data correctly. 

Figure 26 is a diagram illustrating a data structure 
of transmission data in the method of transmitting video 
data of the eighth embodiment. The differences 
between this and the transmission data in the prior art 
method (second example) shown in figure 32 are the 
following points: one point is that "program list" is 
among the descriptors included in the NIT (network 
information table) 73 and the program list includes serv- 
ice type which is a code indicating whether video data is 
of a non-interlace scanning type or of an interlaced 
scanning type; the other point is that "component type" 
indicating components of broadcast program can be 
described in the EIT (event information table) 85, and in 
some programs, a code for judging whether video data 
is of a non-interlace scanning type or of an interlaced 
scanning type is included in the component type. 

The data structure of the NIT (network information 
table) shown in figure 23 is equal to that of the sixth 
embodiment. Figure 27 illustrates an example of a code 
assignment to service type in the service list. In the 
eighth embodiment, as in the sixth embodiment, codes 
0x01 to 0x04 indicate interlaced scanning and codes 
0x05 to 0x08 indicate non-interlace scanning and. 
codes 0x11 to 0x14 are assigned to programs each 
including broadcast programs of different scan meth- 
ods. The code arrangement is not restricted to the 
example shown here as in the first embodiment. 

The video data transmitting apparatus and video 
data reproducing apparatus according to the eighth 



embodiment have the same configuration as those of 
the first embodiment, thus figure 1 is used for the expla- 
nation. 

Next, the video data transmitting apparatus 100 and 

5 video data reproducing apparatus 200 according to the 
eighth embodiment will be described. 

The transmitting apparatus 100 forms video data 
packets. Broadcast programs included in each program 
may be of a same scanning type on a program basis, 

io and a program including broadcast programs of differ- 
ent scan methods may be used. In this case, the pieces 
of video data including non-interlace scanning type 
video data and interlaced scanning type video data are 
used for the broadcast programs included in Program 

is Number 1 and packets are formed from the following 
pieces of video data: "Baseball 1" obtained from the 
non-interlace scanning type video data storage unit 21, 
"Quiz" obtained from the interlaced scanning type video 
data storage unit 22, and "Foreign film" obtained from 

20 the non-interlace scanning type video data storage unit 
21. On the other hand, it is the non-interlace scanning 
type video data only which is employed for the broad- 
cast programs included in Program Number 3. The 
pieces of video data are obtained from the respective 

25 storage units, and the video data packets of the respec- 
tive programs to which PIDs are given are formed in the 
same manner used in the first embodiment. 

Next, service information packets are formed. In the 
eighth embodiment, the EIT packet is formed after the 

30 formation of the NIT packet. Initially, the NIT packet is 
formed. 0x10 is assigned as the PID which is the header 
of the NIT packet. Then, the following data is stored as 
the information about Program Number 1 in a service 
list which is included as a descriptor. 

35 

program number 1 : 1 

service type: 0x11 (code indicating mixed scan- 

ning) 

40 Next, the following data is stored in the NIT as the 
information about Program Number 3. 

program number: 3 

service type: 0x01 (code indicating non-interlace 
45 scanning) 

Then, EIT packet is formed. Initially, 0x12 is 
assigned as the PID which is the header of the EIT 
packet. Since the scan methods of the broadcast pro- 
so grams are mixed in Program Number 1, the following 
data is then stored as the information about Program 
Number 1 in the EIT 

start time: 19:00 
55 trtie of program: Baseball 1 

component type: 0x21 (code indicating non-inter- 
lace scanning) 
start time: 20:00 
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title of program: 
component type: 

start time: 
title of program: 
component type: 



Quiz 

0x01 (code indicating interlaced 

scanning) 

21:00 

Foreign film 

0x21 (code indicating non-inter- 
lace scanning) 



Next, since Program Number 3 comprises non- 
interlace scanning type broadcast programs only, the 
following data is stored in the EIT as the information 
about this program. 



start time: 
title of program: 
start time: 
title of program: 
start time: 
title of program: 
start time: 
title of program: 



19:00 
Baseball 1 
20:00 
Soccer 
21:00 
Baseball 2 
21:00 
News 



That is, for Program Number 3, the EIT packet is 
formed without giving a code indicating a scan method 
to the component type. 

Thereafter, the service information packets includ- 
ing the NIT and the EIT. the video data packets of Pro- 
gram Number 1 and Program Number 3 are multiplexed 
by the multiplexing unit 24, and the resulting multiplexed 
data is transmitted from the transmitting unit 25. 

Further, the procedure in which the video data 
reproducing apparatus 200 receives the transmission 
data shown in figure 26 and performs reproduction 
operation is as follows. 

First of all. the receiving unit 1 receives the multi- 
plexed data which is transmitted, and the separating 
unit 2 separates and extracts the PMT packet with the 
packet identifier PID 0x02 as the key and the NIT packet 
with the packet identifier PID 0x10 as the key, and the 
EIT packet with the packet identifier PID 0x12 as the 
key. 

Then, the data of the PMT is decoded to obtain the 
information: "the PID of the video data of Program 
Number 1 is 0x91 " and "the PID of the video data of Pro- 
gram Number 3 is 0x93", and such information is stored 
in the identification information storage unit 5. The data 
of the NIT is decoded to obtain the information: "the 
scan method for the video data of Program Number 1 is 
mixed scanning" and "the scan method for the video 
data of Program Number 3 is non-interlace scanning". 
Then, for Program Number 1 whose scanning type is 
mixed scanning, the data of the EIT is decoded to obtain 
the information, for example, "the scan method for the 
video data of Program Number 1 is interlaced scan- 
ning", when the current time is within a time range from 
20:00 to 21:00, and this information is stored with the 
previously obtained information that the scan method 
for the video data of Program Number 3 is non-interlace 
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scanning" in the identification information storage unit 5. 

Then, program selection from viewer is accepted 
through the medium of a remote controller and channel 
buttons of a monitor and, when a viewer selects Pro- 
gram Number 1, it is recognized on the basis of the 
information from the identification information storage 
unit 5 that the PID of the video data to be reproduced is 
0x91 and the scan method for this data is interlaced 
scanning. The program selecting unit 6 instructs the 
separating unit 2 to separate a packet whose PID is 
0x91 and the scan method instruction unit 7 gives 
decode instruction to the interlaced scanning type 
decoding unit 4. On the other hand, when the viewer 
selects Program Number'3, it is recognized on the basis 
of the information from the identification information 
storage unit 5 that the PID of the video data is 0x93 and 
the scan method for the data is non-interlace scanning. 
The program selecting unit 6 instructs the separating 
unit 2 to separate a packet whose PID is 0x93 and the 
scan method instruction unit 7 gives decode instruction 
to the non-interlace scanning type decoding unit 3. 

As described above, in the method of transmitting 
video data according to the eighth embodiment wherein 
plural pieces of video data of plural broadcast programs 
are divided into packets, respectively, and the plural 
packets of the video data and packets including infor- 
mation about the broadcast programs are multiplexed 
and then transmitted, video data whose reproduction 
mode is non-interlace scanning on a broadcast program 
basis and video data whose reproduction mode is inter- 
laced scanning on a broadcast program basis are trans- 
mitted as the pieces of video data of plural broadcast 
programs, and the information for judging whether video 
data is of a non-interlace scanning type or of an inter- 
laced scanning type, or of a mixed scanning type is 
transmitted, which information is described in the net- 
work information table 73 indicating through which 
channel a broadcast program is transmitted, and for the 
program whose scan method is a mixed scanning, the 
information for identifying the scan method for the video 
data of each broadcast program is transmitted, which 
information is described in the event information table 
85 indicating the contents of the video data of each 
broadcast program in each time period, whereby both 
the interlaced scanning type video data and the non- 
interlace scanning type video data can be transmitted 
so that the video data of each of these scan methods is 
reproduced correctly at the receiving end, resulting in 
improved degree of freedom in programming of broad- 
cast programs to be transmitted. Further, describing the 
scan methods in the event information table 85 is omit- 
ted for the program whose broadcast programs are of a 
same scanning type while this description is performed 
for the program in which scan method differs from 
broadcast program to broadcast program, whereby the 
amount of information to be transmitted is reduced com- 
pared with the case of performing the description for the 
broadcast programs of all the programs, resulting in 
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reduction in transmission rate, processing load, and 
processing time. 

Moreover, the video data transmitting apparatus 
according to the eighth embodiment which has the 
same configuration as that of the first embodiment can 
implement the above-described transmission method 
and obtain the aforesaid effects. 

Furthermore, the video data transmitting apparatus 
according to the eighth embodiment which has the 
same configuration as that of the first embodiment can 
reproduce both the non-interlace scanning type video 
data and the interlaced scanning type video data in the 
multiplexed data transmitted by the foregoing transmis- 
sion method and display the reproduced data. 

Embodiment 9. 

A method of transmitting video data and a video 
data transmitting apparatus according to a ninth embod- 
iment of the invention enable to multiplex and transmit 
pieces of video data of different scan methods on a 
broadcast program basis by adding identification infor- 
mation to a SDT (service description table) which is 
service information, and a video data reproducing appa- 
ratus according to the ninth embodiment is capable of 
reproducing the resultant multiplexed data correctly. 

Figure 28 is a diagram illustrating a data structure 
of transmission data in the method of transmitting video 
data of the ninth embodiment. The differences between 
this and the transmission data in the second prior art 
method shown in figure 32 are as follows: one point is 
that the SDT (service description table) 76 includes 
service type which is a code indicating whether video 
data is of a non-interlace scanning type or of an inter- 
laced scanning type; the other point is that component 
type indicating the components of broadcast program 
can be described into the EIT (event information table) 
85, and in some programs, the component type 
includes a code for judging whether video data is of a 
non-interlace scanning type or of an interlaced scan- 
ning type. The data structure of the SDT (service 
description table) is equal to that of the seventh embod- 
iment, and the assignment of the service codes in the 
service list is equal to that of the eighth embodiment. 
Therefore, the service type codes are equal to those 
shown in figure 27 and codes 0x01 to 0x04 indicate 
interlaced scanning and codes 0x05 to 0x08 indicate 
non-interlace scanning and, programs each including 
broadcast programs of different scan methods are 
assigned codes 0x1 1 to 0x14. The code assignment is 
not restricted to this example as in the first embodiment. 

The video data transmitting apparatus and video 
data reproducing apparatus according to the ninth 
embodiment have the same configuration as those of 
the first embodiment and thus figure 1 is used for the 
explanation. 

Next, the video data transmitting apparatus 1 00 and 
video data reproducing apparatus 200 according to the 



ninth embodiment will be described. 

In the transmitting apparatus 100, video data pack- 
ets are formed. The broadcast programs included in 
each program may be of a same scanning type on a 

5 program basis, and programs including broadcast pro- 
grams of different scan methods may be applied. In this 
case, pieces of video data of different scan methods, 
that is. non-interlace scanning type video data and inter- 
laced scanning type video data are employed for the 

10 broadcast programs included in Program Number 1, 
and packets are formed from the following pieces of 
data: "Baseball 1" obtained from the non-interlace scan- 
ning type video data storage unit 21, "Quiz" obtained 
from the interlaced scanning type video data storage 

is unit 22, and "Foreign film" obtained from the non-inter- 
lace scanning type video data storage unit 21. On the 
other hand, for each broadcast program included in Pro- 
gram Number 3, employed is non-interlace scanning 
type video data only. The pieces of video data are 

20 obtained from the respective storage units, and the 
video data packets of the respective programs to which 
PIDs are added are formed in the same method used in 
the first embodiment. 

Next, service information packets are formed. In the 

25 ninth embodiment, the EIT packet is formed after the 
formation of the SDT packet. Initially, the SDT packet is 
formed. 0x1 1 is assigned as the PID which is the header 
of the SDT packet. Then, the following data is stored in 
the SDT as the information about Program Number 1 . 

30 

program number 1 : 1 

service type: 0x1 1 (code indicating mixed scan- 

ning) 

name of program: OO TV 

35 

Next, the following data is stored in the SDT as the 
information about Program Number 3. 



program number: 
40 service type: 

name of program: 



0x05 (code indicating non-interlace 

scanning) 

** planning 



Then, EIT packet is formed. Initially, 0x12 is 
45 assigned as the PID which is the header of the EIT 
packet. Then, since Program number 1 includes broad- 
cast programs of different scan methods, the following 
data is stored as the information about the program in 
the EIT 

50 

start time: 19:00 
title of program: Baseball 1 

component type: 0x21 (code indicating non-inter- 
lace scanning) 
55 start time: 20:00 
title of program: Quiz 

component type: 0x01 (code indicating interlaced 
scanning) 
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start time: 
title of program: 
component type: 



21:00 

Foreign film 

0x21 (code indicating non-irrter- 
lace scanning) 



Next, since Program Number 3 comprises non- 
interlace scanning type broadcast programs only, the 
following data is stored in the EIT as the information 
about the program. 



start time: 
title of program: 
start time: 
title of program: 
start time: 
title of program: 
start time: 
title of program: 



19:00 
Baseball 1 
20:00 
Soccer 
21:00 
Baseball 2 
21:00 
News 



That is, for Program Number 3, EIT packet is 
formed without giving a code indicating scan method to 
the component type. 

Thereafter, the service information packets includ- 
ing the NIT and the EIT, the video data packets of Pro- 
gram Number 1 and Program Number 3 are multiplexed 
by the multiplexing unit 24. and the resultant multiplexed 
data is transmitted from the transmitting unit 25. 

Further, the procedure in which the video data 
reproducing apparatus 200 receives the transmission 
data shown in figure 28 and performs reproduction 
operation is as follows. 

First of all, the receiving unit 1 receives the multi- 
plexed data transmitted, and the separating unit 2 sepa- 
rates and extracts the PMT packet with the packet 
identifier PID 0x02 as the key and the SDT packet with 
the packet identifier PID 0x11 as the key. and the EIT 
packet with the packet identifier PID 0x12 as the key. 

Then, the data of the PMT is decoded to obtain the 
information: "the PID of the video data of Program 
Number 1 is 0x91" and "the PID of the video data of Pro- 
gram Number 3 is 0x93", and such information is stored 
in the identification information storage unit 5. The data 
of the SDT is decoded to obtain the information: "the 
scan method for the video data of Program Number 1 is 
mixed scanning" and "the scan method for the video 
data of Program Number 3 is non-interlace scanning". 
Then, for Program Number 1 which is found to be of a 
mixed scanning type, the data of the EIT is decoded to 
obtain the information, for example, "the scan method 
for the video data of Program Number 1 is interlaced 
scanning", when the current time is within a time range 
from 20:00 to 21 :00, and this information is stored with 
the previously obtained information that the scan 
method for the video data of Program Number 3 is non- 
interlace scanning in the identification information stor- 
age unit 5. 

Then, program selection from viewer is accepted 
through the medium of a remote controller or channel 



buttons of a monitor and, when a viewer selects Pro- 
gram Number 1, it is recognized on the basis of the 
information from the identification information storage 
unit 5 that the PID of the video data to be reproduced is 
5 0x91 and the scan method for this data is interlaced 
scanning. The program selecting unit 6 instructs the 
separating unit 2 to separate a packet whose PID is 
0x91 and the scan method instruction unit 7 gives 
decode instruction to the interlaced scanning type 
ro decoding unit 4. On the other hand, when the viewer 
selects Program Number 3, it is recognized on the basis 
of the information from the identification information 
storage unit 5 that the PID of the video data is 0x93 and 
the scan method for the data is non-interlace scanning. 
The program selecting unit 6 instructs the separating 
unit 2 to separate a packet whose PID is 0x93 and the 
scan method instruction unit 7 gives decode instruction 
to the non-interlace scanning type decoding unit 3. 

As described above, in the method of transmitting 
video data according to the ninth embodiment wherein 
plural pieces of video data of plural broadcast programs 
are divided into packets, respectively, and the plural 
packets of the video data and packets including infor- 
mation about the broadcast programs are multiplexed 
and then transmitted, the video data whose reproduc- 
tion mode is non-interlace scanning on a broadcast pro- 
gram basis and the video data whose reproduction 
mode is interlaced scanning on a broadcast program 
basis are transmitted as the pieces of video data of plu- 
ral broadcast programs, and the information for judging 
whether video data is of a non-interlace scanning type, 
of an interlaced scanning type, or of a mixed scanning 
type is transmitted, which information is described in the 
service description table 76 containing the name and 
service type of each program, and for the program 
whose scan method is mixed scanning, the information 
for identifying the scan method for each broadcast pro- 
gram is transmitted, which information is described in 
the event information table 85 indicating the content of 
the video data of each broadcast program in each time 
period, whereby both interlaced scanning type video 
data and non-interlace scanning type video data can be 
transmitted so that the video data of each of these scan 
methods is reproduced correctly at the receiving end, 
resulting in improved degree of freedom in program- 
ming of broadcast programs to be transmitted. Further, 
describing the scan method in the event information 
table 85 is omitted for a program including broadcast 
programs of same scan method while this description is 
performed for a program including broadcast programs 
of different scan methods, whereby the amount of infor- 
mation to be transmitted can be reduced compared with 
the case of performing description to the broadcast pro- 
grams of every program, resulting in reduction in trans- 
ss mission rate, cost of processing, and processing time- 
Moreover, the video data transmitting apparatus 
according to the ninth embodiment which has the same 
configuration as that of the first embodiment can imple- 
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ment the above-described transmission method and 
obtain the aforesaid effects. 

Furthermore, the video data transmitting apparatus 
according to the ninth embodiment which has the same 
configuration as that of the first embodiment can repro- 5 
duce both the non-interlace scanning type video data 
and the interlaced scanning type video data in the mul- 
tiplexed data transmitted by the foregoing transmission 
method correctly and display them. 

Moreover, the video data reproducing apparatus io 
according to any of the sixth to ninth embodiments may 
have the configuration as those of the fourth embodi- 
ment which comprises an output switching unit, 
whereby video data of either scan method can be repro* 
duced corresponding to the performance of the video is 
display unit as in the fourth embodiment. 

In addition, the video data transmitting apparatus 
according to the sixth to ninth embodiments may trans- 
mit the program guide information as shown in the fifth 
embodiment and thus display the same program guide 20 
as that of the fifth embodiment, preventing the incorrect 
selection operation by viewer. 

Industrial Availability 

25 

As described above, in a method of transmitting 
video data according to claims 1 to 10 of the invention, 
plural pieces of video data of plural broadcast programs 
are respectively divided into packets and the plural 
packets of the video data and packets including infor- 30 
mation about the broadcast programs are multiplexed 
and transmitted, video data whose reproduction mode 
is non-interlace scanning and video data whose repro- 
duction mode is interlaced scanning are transmitted as 
the pieces of video data of plural broadcast programs, 35 
and the information for judging whether the video data 
of a broadcast program is of a non-interlace scanning 
type or of an interlaced scanning type being described 
in the packets including the information about the 
broadcast programs is transmitted, whereby the non- 40 
interlace scanning type video data and the interlaced 
scanning type video data can be transmitted such that 
the video data of each of these scan methods is cor- 
rectly reproduced and displayed at the receiving end, 
resulting in improved degree of freedom in programing 45 
of broadcast programs to be transmitted. 

According to a method of transmitting video data of 
claim 1 1 , in the method according to any of claims 1 to 
10, for each program comprising plural broadcast pro- 
grams, it has been previously determined whether the so 
scan method of each video data of the broadcast pro- 
grams in the program is either non-interlace scanning or 
interlaced scanning, and the information for identifying 
the scan method of the video data is given to each pro- 
gram, whereby even the video images of different scan 55 
methods can be transmitted efficiently such that these 
video images are reproduced correctly at the receiving 
end. 



According to a method of transmitting video data of 
claim 12, in the method according to any of claims 1 to 
10, for each program comprising plural broadcast pro- 
grams, it has been previously determined whether the 
video data of each broadcast program in the program is 
either of a non-interlace scanning type or of an inter- 
laced scanning, or whether the video data of a non- 
interlace scanning type and that of an interlaced scan- 
ning type are mixed in program unit, and the information 
for identifying the scan method of video data is given to 
each program, and to each broadcast program, 
whereby pieces of data of different scan methods can 
be present in a program, resulting in improved degree of 
freedom in programming of broadcast programs to be 
transmitted. 

According to a method of transmitting video data of 
claim 13, in the transmission method of claim 12, only 
when the information for identifying the scan method of 
the video data, which is given to each program, indi- 
cates that the video data of a non-interlace scanning 
type and that of an interlaced scanning type are mixed 
in program unit, the information for identifying the scan 
method of the video data is given to each broadcast pro- 
gram included in each program, whereby pieces of data 
of different scanning types can be present in a program, 
resulting in greatly improved degree of freedom in pro- 
graming of broadcast programs to be transmitted can be 
improved greatly, improved efficiency in forming trans- 
mission data, and reduced transmission rate for trans- 
mission data. 

A video data transmitting apparatus of claim 14 
which divides plural pieces of video data of plural broad- 
cast programs into packets, respectively, and multi- 
plexes and transmits the plural packets of the video data 
and packets including information about the broadcast 
programs, comprises: a multiplexing unit for multiplex- 
ing packets of video data whose reproduction mode is 
non-interlace scanning and packets of video data 
whose reproduction mode is interlaced scanning, and 
packets including the information about the broadcast 
programs, which information includes the information 
for judging whether video data is of a non-interlace 
scanning type or of an interlaced scanning type; and a 
transmitting unit for transmitting the transmission data 
multiplexed by the multiplexing unit, whereby both non- 
interlace scanning type video data and interlaced scan- 
ning type video data can be transmitted such that the 
pieces of video data of different scan methods are 
reproduced correctly at the receiving end, resulting in 
improved degree of freedom in programing of broadcast 
programs to be transmitted. 

A video data reproducing apparatus of claim 15 
comprises: a receiving unit for receiving the information 
including at least non-interlace scanning type video 
data, interlaced scanning type video data, and identifi- 
cation data for judging whether the video data is of a 
non-interlace scanning type or of an interlaced scan- 
ning type; a separating unit for extracting video data 



24 

: <EP 0833507A1 J_> 



47 



EP 0 833 507 A1 



48 



which is selected by operator and the identification data 
from the information input from the receiving unit; a pro- 
gram selecting unit for accepting the selection of video 
data by the operator and informing the separating unit of 
the video data to be extracted; an identification informa- 
tion storage unit for storing the identification data sepa- 
rated and extracted by the separating unit; a non- 
irrterlace scanning type decoding unit for decoding the 
non-interlace scanning type video data separated and 
extracted by the separating unit and outputting the 
same as a video signal; an interlaced scanning type 
decoding unit for decoding the interlaced scanning type 
video data separated and extracted by the separating 
unit and outputting the same as a video signal; and a 
scanning instruction unit for identifying the video scan 
method of the video data selected by the operator 
based on the information in the identification information 
storage unit, and giving decode instruction to the non- 
interlace scanning type video decoding unit for the non- 
interlace scanning type video data and to the interlaced 
scanning type video decoding unit for the interlaced 
scanning type video data, whereby both non-interlace 
scanning type video data and interlaced scanning type 
video data can be reproduced correctly and displayed. 

According to the video data reproducing unit of 
claim 16, the apparatus of claim 15 further includes an 
output switching unit for receiving the respective video 
signals from the non-interlace scanning type video 
decoding unit and the interlaced scanning type video 
decoding unit, and selectively outputting the video sig- 
nal from the non-interlace scanning type video decod- 
ing unit or that from the interlaced scanning type video 
decoding unit, on the basis of the instruction from the 
scan method instruction unit, whereby video data of 
each of the scan methods can be correctly reproduced 
at a display unit conforming to both of the scan meth- 
ods. 

According to the video data reproducing unit of 
claims 17 and 18, in the apparatus of daim 16, the out- 
put switching unit directly outputs video data of a scan 
method while it converts video data of another scan 
method to that of the aforesaid scan method and out- 
puts the converted data, whereby video data of each of 
the scan methods can be correctly reproduced at a dis- 
play unit conforming to one of the scan methods. 

A video data reproducing apparatus of claims 19 
and 21 which selects and reproduces one of plural 
broadcast programs transmitted by a method of trans- 
mitting video data wherein plural pieces of video data of 
plural broadcast programs including interlaced scan- 
ning type video data and non-interlace scanning type 
video data are multiplexed along with an event informa- 
tion table indicating the contents of the video data of 
each broadcast program in each time period and the 
information for judging whether the video data of each 
broadcast program included in the event information 
table is of a non-interlace scanning type or of an inter- 
laced scanning type to be transmitted, further com- 



prises a program guide forming means for forming a 
program guide showing the contents of each broadcast 
program in each time period and the scan method of the 
video data based on the event information table and the 

5 identification information and outputting the program 
guide on a display screen of a video display unit as vis- 
ible information, whereby the scan method of a broad- 
cast program to be selected can be confirmed and thus 
incorrect selection can be prevented. 

io According to the video data reproducing apparatus 
of claims 22 or 23, the apparatus of any of claims 19 to 
21 further comprises a notification unit for notifying, as 
visible information or audible information, that video 
reproduction is impossible when a broadcast program is 

is selected incapable of being reproduced by this repro- 
ducing apparatus because of the scan method of the 
video data of the selected broadcast program, whereby 
incorrect selection by viewer can be prevented more 
effectively. 

20 According to the video data reproducing apparatus 
of claims 24 or 25, in the apparatus of claim 19, the pro- 
gram guide forming means displays broadcast pro- 
grams reproducible by the reproducing apparatus 
because the scanning type of the broadcast programs 

25 agrees to that of the reproducing apparatus, whereby 
incorrect selection by viewer can be prevented more 
effectively. 

Claims 

30 

1 . A method of transmitting video data in which plural 
pieces of video data of plural broadcast programs 
are divided into packets, and the plural packets of 
the video data and packets including information 

35 about the broadcast programs are multiplexed and 
transmitted, 

wherein both video data whose reproduction 
mode is non-interlace scanning and video data 
whose reproduction mode is interlaced scanning 

40 are transmitted as the pieces of video data of plural 
broadcast programs, and information for judging 
whether video data of a broadcast program is of a 
non-interlace scanning type or of an interlaced 
scanning type being described in a packet including 

45 information about the broadcast programs is trans- 
mitted. 

2. A method of transmitting video data as defined in 
daim 1 , wherein the packet including the informa- 

so tion about the broadcast programs is a program 
map table which shows through which packet a 
broadcast program is transmitted. 

3. A method of transmitting video data as defined in 
55 daim 1. wherein the packet including the informa- 
tion about the broadcast programs is an event infor- 
mation table which shows the content of the video 
data of a broadcast program. 
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4. A method of transmitting video data as defined in 
claim 1, wherein the packet including the informa- 
tion about the broadcast programs is a network 
information table which shows through which chan- 
nel a broadcast program is transmitted. 5 

5. A method of transmitting video data as defined in 
claim 1, wherein the packet including the informa- 
tion about the broadcast programs is a service 
description table which shows the information io 
about provision of video data. 

6. A method of transmitting video data as defined in 
claim 2, wherein the information forjudging whether 

the video data of a broadcast program is of a non- is 
interlace scanning type or of an interlaced scanning 
type is described in a system management identi- 
fier which is one of system management descrip- 
tors as the descriptors about program information in 
the program map table. 20 

7. A method of transmitting video data as defined in 
claim 3, wherein the information for judging whether 
the video data of a broadcast program is of a non- 
inteiiace scanning type or of an interlaced scanning 25 
type is described in a component identifier indicat- 
ing the attribute of a video data in the event informa- 
tion table. 

8. A method of transmitting video data as defined in 30 
claim 4, wherein the information for judging whether 

the video data of a broadcast program is of a non- 
interlace scanning type or of an interlaced scanning 
type is described in a network identifier in the net- 
work information table, which identifier identifies a 35 
network through which video data is transmitted. 

9. A method of transmitting video data as defined in 
claim 4, wherein the information forjudging whether 
the video data of a broadcast program is of a non- 40 
interlace scanning type or of an interlaced scanning 
type is described in a service type identifier 
included among service list descriptors in the net- 
work information table, which descriptor describes 

the information regarding provision of video data. 45 

10. A method of transmitting video data as defined in 
claim 5, wherein the information for judging whether 
the video data of a broadcast program is of a non- 
interlace scanning type or of an interlaced scanning so 
type is described in a service type identifier in the 
service description table, which identifier shows the 
service type. 

11. A method of transmitting video data as defined in 55 
any of claims 1 to 10 wherein, for each program 
comprising plural broadcast programs, it has been 
previously determined whether the video data of 



each broadcast program included in the program is 
either of a non-irrterlace scanning type or of an 
interlaced scanning type, and the information for 
identifying the scan method of the video data is 
given to each program. 

12. A method of transmitting video data as defined in 
any of claims 1 to 10, wherein for each program 
comprising plural broadcast programs, it has been 
previously determined whether the video data of 
each broadcast program included in the program is 
either of a non-interlace scanning type or of an 
interlaced scanning type, or whether the video data 
of a non-interlace scanning type and that of an 
interlaced scanning type are mixed in program unit, 
and the information for identifying the scan method 
of video data is given to each program, and to each 
broadcast program. 

13. A method of transmitting video data as defined in 
claim 12, wherein only when the information for 
identifying the scan method of the video data, which 
is given to each program, indicates that the video 
data of a non-interlaced scanning type and that of* 
an interlaced scanning type are mixed in program 
unit, the information for identifying the scan method 
of the video data is given to each broadcast pro- 
gram included in each program. 

14. A video data transmitting apparatus which divides 
plural pieces of video data of plural broadcast pro- 
grams into packets, respectively, and multiplexes 
and transmits the plural packets of the pieces of 
video data and packets including information about 
the broadcast programs, said apparatus compris- 
ing: 

a multiplexing unit for multiplexing packets of 
video data whose reproduction mode is non- 
interlace scanning and video data whose 
reproduction mode is interlaced scanning, and 
packets including the information about the 
broadcast programs, which information 
includes the information for judging whether 
video data is of a non-interlace scanning type 
or of an interlaced scanning type; and 
a transmitting unit for transmitting the transmis- 
sion data multiplexed by the multiplexing unit. 

1 5. A video data reproducing apparatus comprising: 

a receiving unit for receiving information includ- 
ing at least non-interlace scanning type video 
data, interlaced scanning type video data, and 
identification data for judging whether the video 
data is of a non-interlace scanning type or of an 
interlaced scanning type; 
a separating unit for extracting video data 
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which is selected by an operator from the infor- 
mation input from the receiving unit and the 
identification data; 

a program selecting unit for accepting the 
selection of video data by the operator and 5 
informing the separating unit of the video data 
to be extracted; 

an identification information storage unit for 
storing the identification data separated and 
extracted by the separating unit; to 
a non-interlace scanning type decoding unit for 
decoding the non-interlace scanning type 
video data separated and extracted by the sep- 
arating unit and outputting the same as a video 
signal; 15 
an interlaced scanning type decoding unit for 
decoding the interlaced scanning type video 
data separated and extracted by the separating 
unit and outputting the same as a video signal; 
and 20 
a scanning instruction unit for identifying the 
video scan method of the video data selected 
by the operator based on the information in the 
identification information storage unit, and giv- 
ing decode instruction to the non-interlace 25 
scanning type video decoding unit for the non- 
interlace scanning type video data and to the 
interlaced scanning type video decoding unit 
for the interlaced scanning type video data. 

30 

1 6. A video data reproducing unit as defined in claim 1 5 
further including an output switching unit for receiv- 
ing the respective vrieo signals from the non-inter- 
lace scanning type video decoding unit and the 
interfaced scanning type video decoding unit, and 35 
selective*) outputting tne video signal from the non- 
interlace scanning type video decoding unit or the 
vrieo signal from tne interlaced scanning type 
vKleo decocfcng jrnt on the basis of the instruction 
from the scan method instruction unit. 40 

17. A vOeo data reproducing unit as defined in claim 
16. wnetetn tn* output switching unit directly out- 
puts the signal from the non-interlace scanning 
type vrieo decoding unit when the scan method 45 
instruction unit requests the output of the non-inter- 
lace scanning type video decoding unit while it con- 
verts the signal from the interlaced scanning type 
video decoding unit to the non-interlace scanning 
type signal and outputs the converted signal when so 
the scan method instruction unit requests the out- 
put of the interlaced scanning type video decoding 
unit 

18. A video data reproducing apparatus as defined in ss 
claim 16, wherein the output switching unit directly 
outputs the signal from the interlaced scanning type 
video decoding unit when the scan method instruc- 



tion unit requests the output of the interlaced scan- 
ning type video decoding unit, while it converts the 
signal from the non-interlace scanning type video 
decoding unit to the interlaced scanning type signal 
and outputs the converted signal when the scan 
method instruction unit requests the output of the 
non-interlace scanning type video decoding unit. 

19. A video data reproducing apparatus for selecting 
and reproducing one of plural broadcast programs 
transmitted by a method of transmitting video data 
wherein plural pieces of video data of plural broad- 
cast programs inclurjng interlaced scanning type 
video data and non-interlace scanning type video 
data are multiplexed with an event information table 
indicating the contents of the video data of each 
broadcast program in each time period and the 
information for judging whether the video data of 
each broadcast program included in the event infor- 
mation table is of a non-interlace scanning type or 
of an interlaced scanning type to be transmitted, 

said apparatus further including a program 
guide forming means for forming a program guide 
showing the contents of each broadcast program in 
each time period and the scan method of the video 
data based on the event information table and the 
identification information and outputting the pro- 
gram guide on a display screen of a video display 
unit as visible information. 

20. A video data reproducing unit as defined in claim 
19, wherein the program guide forming means out- 
puts, as visible information, the broadcast program 
information for non-interlace scanning type video 
data and the broadcast program information for 
interlaced scanning type video data separately in 
separate tabular form on a display screen. 

21. A video data reproducing unit as defined in claim 
19, wherein the program guide forming means out- 
puts, as visible information, the broadcast program 
information for non-interlace scanning type video 
data and the broadcast program information for 
interlaced scanning type video data together in tab- 
ular form on a display screen. 

22. A video data reproducing apparatus as defined in 
any of claims 19 to 21 capable of reproducing only 
interlaced scanning type video data; 

said video data reproducing apparatus fur- 
ther comprising a notification unit for notifying, as 
visible information or audible information, that video 
reproduction is impossible when a broadcast pro- 
gram whose video data is a non-interlace scanning 
type is selected. 

23. A video data reproducing apparatus as defined in 
any of claims 19 to 21 capable of reproducing only 
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norvinterlace scanning type video data; 

said video data reproducing apparatus fur- 
ther comprising a notification unit for notifying, as 
visible information or audible information, that video 
reproduction is impossible when a broadcast pro- 5 
gram whose video data is of an interlaced scanning 
type is selected. 

24. A video data reproducing apparatus as defined in 
claim 19 capable of reproducing only interlaced 10 
scanning type video data; 

wherein the program guide forming means 
outputs only a program guide about broadcast pro- 
grams whose video data is of an interlaced scan- 
ning type. is 

25. A video data reproducing apparatus as defined in 
claim 19 capable of reproducing only non-interlace 
scanning type video data; 

wherein the program guide forming means 20 
outputs only a program guide about broadcast pro- 
grams whose video data is of a non-irrteriace scan- 
ning type. 
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Fig.6 (a) 
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